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lhe Outlook 


General Wavell on Flying 


HE feature of the British victories in Libya which 
has most impressed observers has been the perfect 
co-operation of the three Services. Not long ago 

it was remarked in these columns that General Wavell, 
Admiral Cunningham and Air Chief Marshal Longmore 
made a perfect team. Perfect co-operation of that sort 
implies an unusually full comprehension by each one of 
the business of the other two; and it certainly is not as 
usual as it should be for officers of one Service to know 
much about the other two. 

General Wavell delivered a lecture before the Royal 
United Service Institution in February, 1933, in the 
course of which he said :—‘‘I suggest that every effort 
should be made to direct the attention of all officers to 
the air and to flying as a sport. I can conceive of no 
pursuit, not even excepting hunting, better calculated 
to develop the qualities we require in an officer— 
resource, herve, quick decision, and an eye for country 
—than flying.’’ Perhaps that explains to some extent 
why things have gone so well in Libya. Our foremost 
General in his lectare thought of flying as a sport, but 
we may fairly deduce that he has also paid attention to 
air power as an instrument of war. 


German Boasting 


ERMAN newspapers have described the London 
raid of March 19 as “‘the greatest bombing raid 
against Britain since the war began,’’ and go on 

to explain that Germany aims at the complete starva- 
tion of the British Isles by means of U-boats and the 
tion of all British ports. 

We British are obliged to our friend the enemy for 
explaining his war aims thus clearly, but as a matter 
of fact we had ourselves begun to suspect something of 
the sort. We are not treating the matter lightly ; we 
recognise its seriousness—in fact, we remember the lesson 


we learnt during the last war when U-boats found us 
far less prepared to deal with this menace than we are 
now—and, with American help, we are taking steps to 
deal with it. The bombing of our ports, we have recog- 
nised as complementary to the attack on our shipping. 
We may point out, however, that it takes a very great 
many bombs to put one great port completely out of 
action, and that we have quite a large number of ports 
round the shores of Great Britain and Northern Ireland. 
Naval bombardment by day can usually do far more 
damage to a port than night bombing can do (the port 
authorities of Genoa will no doubt confirm this, if the 
Germans ask them), and in the last war some of our 
ports had to endure that. This time the German Navy 
is in no condition to take steps of that nature, and the 
Luftwaffe, though capable of causing much unpleasant- 
ness, is by itself not likely to reduce Britain to complete 
starvation. 


Rateau Redivivus? 


UBLICATION in this issue of a brief note on the 

special research equipment evolved by German 

scientists for measuring the sort of temperatures likely 
to be encountered in turbo-superchargers reminds us ‘at 
it is highest time something was done in this country to 
find solutions of what is, one may admit at once, a very 
difficult problem. The article in question shows that 
Germany is not shying away in spite of the obstacles. 
American research has made good progress, and several 
American engines have been fitted with exhaust-driven 
superchargers, although they have not yet, so far as we 
know, gone into service with squadrons. 

It seems rather remarkable that, in spite of the fact 
that the French scientist Dr. Rateau had a supercharger 
of this type running as long ago as 1919 or thereabouts; 
so little progress has been made. In 1rg21t an American 
biplane designed by a Frenchman, M. Lepere. and fitted 
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with a Liberty engine blown by a Rateau supercharger 
reached a world’s altitude record height of more than 
40,000ft., and in 1926 a Napier Lion was turbo-blown 
and made some promising flights. 

We are not overlooking the mechanical and metal- 
lurgical difficulties. The turbine wheel and its casing 
are operating in a very high temperature, and the rapid 
temperature difference from point to point in the equip- 
ment must necessarily bring about tendencies to distor- 
tion. The high speed at which the turbine has to run 
imposes further stresses on the blades, and the fact that 
almost the whole system must be running red-hot nearly 
all the time probably adds a certain amount of fire risk, 
although in aircraft of orthodox layout this may be 
smaller than one would suppose, 

But the turbo-blower is, theoretically, such an attrac- 
tive proposition that these difficulties must be overcome. 


“The Boys in the Back Rooms” 
ORD BEAVERBROOK’S week-end broadcast was, 


one may suppose, not unconnected with the recent 
criticisms in Parliament of the Ministry of Aircraft 
Production. He made the most of his opportunity, 
mentioning that in the last nine months six new air- 
craft types had been brought into operation: the Beau- 
fighter, Fulmar, Whirlwind, Stirling, Halifax and Man- 


27 = 


INVASION PORT: An air photograph of the Bassin de la Marine and Bassin a Flot of Ostend Docks, showing the extent 
of the damage caused by the Royal Navy and Royal Air Force. 


chester. In the same period five new engine types had 
been brought from experiment to manufacture. Jp 
February there had been a record in new production 
of bombers and fighters, and the total number of these 
types, in reserve and ready for immediate operations, 
was a record, “‘surpassing anything in the history of 
aviation.”’ 
In this connection it is of interest to recall that in his 
“Victory Lecture’’ to the North-East Coast Institution 
of Engineers and shipbuilders in July, 1919, Lord Weir 
said: ‘‘In 1918, just prior to the armistice, the Royal 
Air Force possessed over 22,000 effective machines.” 
Lord Beaverbrook’s tribute to the ‘‘ boys in the back 
rooms’’ was well deserved, although Major G; P, 
Bulman, Capt. W. S. Farren and Air Commodore Hus- 
kinson are not, perhaps, very aptly so described. And, 
incidentally, there are many other ‘“‘boys in back 
rooms’’ who are equally deserving of mention. Major 
Bulman, as head of the engine department at the Minis- 
try, was, of course, responsible for sanctioning the 
development work on the Sabre engine, but we always 
understood that Major Frank Halford had something 
to do with the design. And what of the designers of the 
six aircraft mentioned? Surely they might be remem- 
bered. Mitchell and Camm always are, so why not 
Frise, Lobelle, Petter, Lipscomb, Volkert and Chadwick? 





Scarcely a building or warehouse remains usable. 
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War in 
the Air 


Berbera and Jijiga 
Captured : Fierce Fight at 
Keren : Goring’s Tactics : 

Balloon Work 


ERBERA and Jijiga are two 
B names of good omen just now. 

In the language of our good 
friends across the Atlantic, each of 
them must have given Mussolini a 
headache. Last year we all of us felt 
depressed when our troops had to 
evacuate the capital of British Somali 
land on the advance of a_ vastly 
superior Italian force. The boastful 
Italians had actually conquered a 
British colony, and we felt humiliated. 
The evacuation was only military com- 
monsense, but it meant a loss of pres 
tige; and in the Black Continent 
prestige counts for far more than in 
Europe. These memories make it all 
the more gratifying that that account 
has been squared. 


Three As One 
THE actual capture was a smart piece 
of work, and once again the three 
Services showed that exemplary co 
operation which has been one of the 
outstanding features of the African 
operations. First the R.A.F. photo 
graphed the whole place, so that a 
clear picture of the best places to effect 
a landing might be obtained Then 
they went on to bomb all Italian aero 
dromes within reach, especially 
Diredawa on the Djibuti railway. 
That had the effect of leaving the 
enemy in blindness, and unable to 
undertake any overhead interference 
with our naval and military forces. It 
seems that the expedition started from 
Aden, but this has not been definitely 
announced. The convoy crossed the 
water by night, and two landings were 
eflected by moonlight. One was made 
by Indian regiments and the other by 
an irregular force of Somalis and Arabs 
under British leadership. The war- 
ships supported the troops with 
accurate fire, and the Italian garrison 
Was Overcome after a short but fairly 
spirited resistance. R.A.F. armoured 
Cats took part in the capture, but what 
part is not clear. There is now no 
doubt which side enjoys most prestige 
in the eyes of the African natives. 
In the meantime the British force 





MY ECHO, MY SHADOW AND ME: An impression by ‘J.P.’ of an incident during 


the recent raid on Berlin. In his report a pilot said: “. . . 


the searchlights threw 


shadows of my aircraft on the clouds of smoke, appearing at times as if three or 


four other machines were flying in formation. 


which conquered Italian Somaliland 
has been pushing northwards into 
Abyssinia from the South up the Royal 
Road which the Italians had made, and 
a few days after the capture of Ber 
bera this southern force occupied 
Jijiga, an important place on one of 
the few roads in that part of the 
country. It is, in fact, a road junc- 
tion, with one branch leading to 
Harar, some 50 miles to the West, 
which is the capital of that province of 
Abyssinia. Naturally the South 
African Air Force co-operated by raid- 
ing Harar and the roads round it. The 
Italians in Addis Ababa now command 
only one road leading to the sea, 
namely, one which runs down to 
French Somaliland 

Up in the North in Eritrea a change 
has come over the situation. The 
British-Indian force which is besieging 
Keren from the West remained com 
paratively quiet for about three 
weeks, though we may be sure that 


” 


the time was not wasted in idleness. 
The R.A.F. had been hammering the 
defences of the place and the roads 
behind it, while the converging force 
from the North, which includes a Free 
French contingent, had been making 
progress. When the time was judged 
appropriate by the General, the 
Indians and their British comrades 
made a fine assault from the West. 
The country in front of them was a 
series of steep hill peaks, but on such 
terrain the sepoys from the N.W. 
Frontier are quite at home They 
scaled them, fighting their way up, 
and a Scottish regiment put in a fine 
bayonet charge. Guns were in action, 
but the R.A.F. seem to have done 
most of the bombardment rhe 
gunners were firing upward, probably 
at targets which they could not see, 
while the bomb-aimers looked down 
on them The R.A.F. kept it up alf 
day, and cleared the way for the 
assaulting troops on many difficult 
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NOW OPERATIONAL : Pilots of the Eagle Squadron of the R.A.F., which is 


composed entirely of American volunteers. 


Training is completed and they are now 


fully operational with Hurricanes as their mounts. 


points. Not a single Italian aeroplane 
disputed their right to doas they pleased. 
The collapse of the Regia Aeronautica is 
one of the most humiliating features of 
the general collapse of Mussolini's African 
Empire 

An unusual, though not quite unique 
incident occurred® during this fighting 
The Middle East Communiqué does not 
make it clear, but it seems to have hap- 
pened in Southern Abyssinia where the 
S.A.A.F. is fighting. One fighter was 
forced to-land, whereupon cone of its col 
leagues landed beside it under artillery 
fire and picked up the pilot of the first 
machine. He sat on the lap of his 
rescuer and flew the machine home 

In Tripoli the R.A.F. have continued 
to raid the aerodromes with assiduity 
and it is fairly certain that a great num 
ber of enemy machines have _ been 
destroved on the ground—though thes 
cannot all be counted as certainties At 
any rate, the enemy air raids against 
the coast towns which we have captured 
in Cyrenaica have been markedly dwind- 
ling in intensity, and this may well be 
due to a shortage of machines as a result 


of the R.A.F. raids. For the rest 
Tripoli can well await General Wavell’s 
convenience At the moment the im- 


portant things are to clear up (“‘ liquid 
ate’’ is the fashionable word in some 
quarters) the East African business, if 
possible before the rainy season starts 
and also (we hope) to provide the Greeks 
with all possible help along their Thracian 
frontier 


The Battle of the Atlantic 


*“T‘HE bombing by the Germans of port 
like Bristol and Hull, Liverpool and 
Merseyside, Glasgow and Clydeside must 
be counted as part of what Mr. Churchill! 
has called the Battle of the Atlantic 
They are steps designed to hamper 
British imports from the United States 
To that extent we can appreciate an in- 
telligible plan in the operations of the 
Luftwaffe such as is not always apparent 
when that force sets to work without 
definite instructions from either the Ger- 
man Army or Navy. But every now and 


AERIAL PANTECHNICON: The 

modified Handley Page Harrow which 

served as a mov'ng van for No. 1 

Fighter Squadron, R.C.A.F., during a 

recent move from one station to 
another. 


again Géring cannot resist the tempta- 
tion to ‘‘ have a slap’’ at London, while 
stray bombers still heave their bombs 
down on quiet country parts which have 
no possible military significance. That 
is sheer stupidity, and one is coming to 
the conclusion that Géring is a stupid 
commander He may want to ensure 
that no place in Great Britain is quite 
safe from his bombs, and to some extent 
it can be admitted that the British people 
have accepted that—but it does not take 
the Germans one yard nearer to winning 
the war 

What is happening out in the Atlantic 
is kept under the veil, except for the 
weekly lists of sinkings We may pre- 
sume that most of these are due to sub- 
marines (the Prime Minister recently 
announced that he had been much 
cheered by hearing of the definite de- 
struction of three U-boats). but we ccca- 
sionally hear of surface raiders at work 
In the same speech Mr. Churchill stated 
that German battle cruisers had latel, 
crossed the Atlantic What the share of 
the Focke-Wulf Kuriers is we do not 
know We may doubt if their bombs 
actually sink many ships, but their 
scouting may well be of great service to 
the naval commerce raiders. 

As an answer, the Bomber Command 
has raided Kiel and Wilhelmshaven, and 
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we must hope that their bombs c« stroyed 
U-boats built or building. But even, 
large ship in harbour is a very smal} 
mark for bombs dropped at 
Photographs published in Fligh not Tong 
ago showed the Scharnhorst in dock at 
Kiel, and since then most energetic 


attacks have been made on the Hippepm 


- 


or one of her sisters in Brest harbour 
but no proof can be produced that either 
of those ships received a direct hit. We 
can only hope that both of them did. 
There has of late been a lot of come 
spondence in the columns of Flight 
about the Observer Corps. This is ng 
place to join in any controversy, but & 
may justly be remarked that for many 
years before this war started, whenever 
air exercises were held, Flight was only 
too glad to give all possible praise to the 
invaluable work of the Observers, and4o 
stress the point that the whole scheme of 
air defence depended on accurate work 
by those very deserving worthies. An- 
other branch of the R.A.F. which has 
to endure hardships in wintry weather is 
the Balloon Barrage, and citizens who 
have at least been saved by it from the 
horrors of. dive-bombing ought not to 
forget the debt they owe to the men who 
have to keep the balloons flying day and 
night. Few branches of national service 
afford so arduous a life as balloon com- 
mand. Balloon crews are on duty 24 
hours a day A storm might ‘require 
them to work all night, but even a 
change of wind may mean calling them 
from their beds. Fecr that reason mem- 
bers of balloon crews cannot leave camp 
when officially off duty but are volun- 
tary prisoners at the balloon site. Each 
man gets away for one day in ten, but 
otherwise, for 24 hours a day, he must 
never be out of sight of his balloon. It 
is interesting to learn that a Polish de- 
tachment of the Barrage has been formed 
and is at work in Scotland, and as it 
has proved very efficient more detach 
ments are to be formed from among the 
Poles in this country. The present de 
tachment came to Britain with many 


years’ experience of balloons—the kite 
and observation type In the words of 
an eye-witness, ‘‘ Their rope and tackle 
work is an education to wat ind they 


undertake major repair work on the 
barrage balloons.’’ But even more out- 
standing is the confidence with which 
they tackle the many difficulties a 


balloon can get into For balloons are 
not always the docile things they 
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ABYSSINIAN AIR RAID: A stick of bombs bursting across the Italian aerodrome at Gura. 
hangars and aerodrome buildings. 


at the end of a cable. High winds and 
particularly blustery weather, like that 
of the present month, play havoc with 
captive barrage balloons and turn them 
into aggressive, vicious, uncontrollable 
At such times they can break 
men’s limbs, the guy-rope catching a 
member of the crew, picking him up like 
a straw in the wind and throwing him 
down again. The whole cradle to which 
the balloon is attached is sometimes torn 
out and even the heavy winch and 
balloon tractor has been plucked up and 
thrown down. The knowledge and skill, 
born of long experience, which the Poles 
possess enables them to handle such situ- 
ations with the least risk of damage to 
the balloons or to themselves. 

[he Polish officer in charge was with 
the Warsaw Balloon Squadron and took 


monsters. 


an active part in the defence of his 
country’s capital. When it fell he 
escaped into Rumania where, togeiher 
with many Polish pilots now in their 
own squadrons with the R.A.F., he was 


interned He escaped through the Bal- 
kans to France and, after the capitula- 
on of that country, came to Britain 
All his men had similar adventures. 

To the mention above of Berbera and 
Jijiga can be added the 
Jarabub and Negelli Jarabub, the 
casis in the Libyan desert which was 
once the chief centre of the Senussi sect, 
has been merely contained by a small 
force while Sir Maitland Wilson’s men 
pushed forward along the coast, and the 
Italian propagandists have made much 
of its ‘‘ heroic defence.’’ As soon as it 


successes at 
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was seriously attacked it fell; and it 
seems to have fallen without’ the 
attackers having to call on the R.A.F. 
for aid. The capture of Negelli was 
another step forward in Abyssinia. It 
is reported that the Italians are now 
taking steps to evacuate some ol their 
people from Addis Ababa down to 
Djibuti, but they have left it rather 
late. The railway has been raided con- 
stantly of late by R.A.F. and S.A.A.F. 
bombers, and traffic on it must be get- 
ting precarious. Trains have been both 
bombed and machine-gunned, and some 
of them completely wrecked. The last 
thing British bombers want to do is to 
machine-gun or bomb trains full of 
civilians, but the Italians have taken no 
steps to ask us for a safe passage for 
non-combatants, and consequently trains 
on that railway must be presumed to 
be legitimate military targets. 

The T.S.R.s of the Fleet Air Arm 
have been scoring more successes with 
their torpedoes. They have made night 
attacks on the Albanian ports of Valona 
and Durazzo and scored no fewer than 
six or seven hits on vessels One of the 
Italian ships hit was a small cruiser or 
large destroyer 


Over the North Sea 
( SoeSeara between a Wing C 


mander and a‘Squadron Leader of a 
Coasta]) Command Blenheim squadron re- 
sulted in the sinking of an enemy supply 
ship of between 2,000 and 3,000 ton 
The ship was sighted near Egersund, 
South Norway, by the Squadron Leader 
one evening. He was unable to do more 
than machine-gun it 
viously, he had dropped all his bombs 
on other targets. rhe Wing Com 
mander decided to make a follow-up raid 


because, just pre- 


himself. He took off during the night 
and reached Egersund at dawn. The 
ship was still there. The observer re- 


leased four bombs. Two of them made 
direct hits amidships and the others 
burst close to the hull. Fire and smoke 
belched from the vessel and within & few 


seconds the forehold was a mass of 
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A and B show direct hits on 


C and D indicate damage caused on a previous raid. 


flames. The ship is regarded as a total 


loss 

Meantime, while the have 
made several heavy raids on Plymouth, 
the machines of the Bomber and Coastal 
Command have been busy by night and 
day in the Channel and the North Sea 
One recent communique m¢ ntioned their 
having caused fires, several of consider- 
among the oil storage tanks 
alongside the harbour of Rotterdam 
Oil tanks in that locality have 
bombed so often since the 


Germans 


able Size 


been 
Germans in 
Holland that it is surprising to 
learn that there are any left for us to 
set on fire It is evidently not by any 
means an easy matter for night bombing 


V ided 


to make a clean sweep of all the military 
targets in any given area Our air 
authorities are rather fond of calling oil 
** the Achilles’ heel’’ of Hitler, and 
Rotterdam is not very far away 
Attacks on it do not call for the use of 
our new long-range bombers, and oil 
tanks ought not to need very heavy 
bombs to set them alight The incident 
makes one doubt the wisdom of writers 
vho confidently assert that British 
bombing is what will defeat Germany 
Nobody claims that our bombing has 


yet reduced Germany's war production 
s much as half, and as her armies 


have not been fighting for many months, 


her stocks must have been mounting 
It is when the armies of both sides meet 
in a major campaign that we shall be 
able to test the strain put on the 
enemy's resources 
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FOR BUYING MOTOR AMBULANCES: The editor of The Nursing Mirror, Miss 
Gordon, handing a cheque for £3,133 11s. 1d. to Air Marshal P. Babington. On the left 
of the picture is Air Vice-Marshal Whittingham, Director-General of R.A.F. Medical 
Services. In the background is Matron-in-Chief E. M. Blair, R.A.F. Nursing Service, 
and on the right Mr. L. T. Newell, managing director of The Nursing Mirror. 


Advertisers, Please Note 
A> the issue of Flight dated April 10 


wil! go to press earlier than usual, 
advertisers should note that classified 
advertisements for insertion in that issue 
must reach this office not later than first 
post on Thursday, April 3rd. 


The Royal Aero Club 


LTHOUGH the bomb which damaged 

the Piccadilly premises of the Royal 
Aero Club some months ago did not 
succeed in putting it completely out of 
action—the bar, 1or example, was for- 
tunately able to carry on!—sufficient 
damage was done to hamper the normal 
amenities fairly considerably pending 
repairs. Now, however, it is once again 
fully open except for the ladies’ dining 
room and the. members’ cloak-room, 
which should be available some time next 
month. 


Grounds for Congratulation 


—— time ago Brazil bought aircraft 
from Italy and paid for them in 
coflee. Now they can, if they like, make 
aircraift parts out of coffee themselves ! 
This is the result of a recent discovery 
by the Brazilian coffee industry of a pro- 


cess by which a strong and durable 
plastic, which they have called ‘* cafe- 
lite,’’ can be manufactured from their 


surplus production. 

Lord Forres, chairman of the National 
General Export Merchants’ Group and a 
member of the recent trade and political 
mission to South America, in announc- 
ing this new by-product of the coffee in- 
dustry, mentioned that for years they 
hal been disposing of their surplus pro- 
duction by burning it. 

But we wouldn't give a bean for a Wop 
aeroplane anyhow! 


Lay Off Athens or Else— ! 


HE Italians say that Britain has 
warned them, and the Germans, 
that the R.A.F. would bomb Rome if 
the Axis bomb Athens. This warning 
is sdid to have been conveyed through 
the Vatican—presumably by the British 
Minister to the Vatican, Mr. F. D. G. 


SHARE WITH OTHERS 
YOUR COPY OF FLIGHT 


HANKS to those readers 

who are now sharing 
their copies of Flight in 
response to our appeal, we 
are beginning to get the 
desired results. 

But we need to effect still 
greater economy in paper, 
so once again we urge others 
to follow their example and 
arrange, without delay, to 
share their copies with a 
fellow-reader. Remember, 
also, that only by placing a 
definite order with your 
newsagent can you be sure 
of getting Flight each week. 








Osborne, for transmission to the Italian 
and German diplomats accredited to the 
Holy See—but the report is unconfirmed 
at the time of writing. 


POINT TWENTY-TWO TO TWENTY 
MM.: A comparative photograph of 
small arms ammunition for (left to 
right) .22in. saloon rifle; .45in. re- 
volver ; .303in. rifle or machine gun ; 
.5in. machine gun and 20mm. shell 
gun. They are shown here slightly 
less than half actual size. 
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HERE 


AND 


THERE 


Nurses Buy Night Fighter 

HE British Nurses’ Ambulance Fund, 

it was announced recently, has col- 
lected £8,133 11s. 1d. for the R.A, 
The original intention was to buy an air 
ambulance, but as none was available it 
was decided to buy instead a night 
fighter (Defiant), and with the rest of 
the money to buy 14 motor ambulances 
for the R.A.F. 


“Robert” Prefers the RAF. 
|S bagrreeegeecer of policemen and detec- 


tives applied, within a few hours, 
to join the R.A.F. when Sir Philip 
Game, Commissioner of the Metropolitan 
Police, anncunced that he would con- 
sider releasing men up to the age of 32 
from the force who wished to volunteer 
as pilots or gunners. Such was the rush, 
in fact, that the offer may have to be 
withdrawn as it is not considered desir- 
able further to deplete a force which is 
already under strength in trained per- 
sonnel. 


The Spotter’s Post 
HIS is the title of a little weekly 
paper produced (a la gestetner) by 
the spotters of British Timken, Ltd., 
Birmingham, with the lauda object 
of keeping their fellow-spotters in- 


formed, interested and even mildly 
amused. 

Some of the paper’s contents are very 
properly credited to other sources, and, 


while the verse cannot be said to be a 
serious contribution to the nation’s 
poetry, at least one of the jokes should go 
down well in the works’ canteen! 
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THE NIGHT 
BOMBER 


How the Night Bomber Has Developed 
During the Past 26 Years 


THIS is the third article in our evolution series. It 
deals with the ancestry of the types which are causing 
so much loss of sleep on the Continent these nights 


T MHE roots of night bombing go back to April 16, 1913, 
when Lt. Cholmondeley, of the Military Wing of 
the Royal Flying Corps, flew a Maurice Farman 
from Larkhill to the Central Flying School at Netheravon 
in bright moonlight. The Naval Wing of the Royal Flying 
Corps, which later became the Royal Naval Air Service, 
were not to be outdone, and they also—particularly Com- 
mander Samson—practised night flying later in the same 
year. All this early work was dependent on the moon, 
for there were no such things as boundary lights, naviga 
tion lights, flare paths or glide path indicators. 

With the exception of the work carried out by naval 
units in 1915, night bombing was not taken in hand 
setiously until February, 1916. This early work of the 
R.N.A.S. at Dunkirk is of particular interest, if only as 
a record of the first attempts to bomb one aircraft from 
another. It seems quite possible that we may see the 
bomb used as an anti-aircraft device again in this war, 
not against single machines but to split up formations ; 
that, however, is rather a different story. 

May, 1915, saw three new Zeppelin airships, LZ.37, 
LZ.38 and LZ.39, the pride of the German naval air ser- 
vice, indiscriminately bombing London. Within a week 
two were destroyed and the other damaged. The story 
is one of bombing the night bomber, and here it is:— 

The first success came early one morning, when the 
LZ.39 was seen as a faint shape off Dunkirk at 3.15 a.m. 
Two machines of the R.N.A.S. were actually on patrol 
at the time, and a further seven took off. Of these nine 
aircraft three actually got within machine-gun range, but 
two were outclimbed, and only Flt. Commander Bigsworth, 
on an Avro 504, was able to get above the airship at 
10,000oft. At this height he found himself 
200ft. above the Zeppelin. His attack took 
the form of flying the whole length of the en- 

























INTERIM INTERIOR : The radio operator and navigator at 

their stations in a Handley-Page Harrow, which was the first 

of the monoplane bombers and the last of the fixed under- 
carriage types. 


at the time. Lt. Wilson was the first to arrive at the 
target shortly after two a.m. After putting the ground 
defenders off their guard by sending down a few flashes 
by hand torch to simulate a recognition signal, he dropped 
his three 65 lb. bombs from 2,oooft. Direct hits on the 
hangars were seen but apparently these were empty as 
there was no resulting fire. Mills arrived some ten minutes 
later to receive a specially warm welcome from the ground. 
Deciding that discretion was the better part of valour 
he flew away and returned at some 5,oooft 
load of four 20-pounders. Despite the pip-squeak size 
of his bombs he got a direct hit on LZ.38 in its shed; and 


to let go his 










velope and dropping a stick of four 20 Ib. 
bombs which represented his entire bomb load. 
Despite direct hits, Commander Bigsworth had 
the mortification of seeing his enormous enemy 
still more or less airworthy. It struggled back 
to its base with one officer killed and several 
of the crew wounded. Five of the Zeppelin’s 
gas bags were damaged, and it appears that 
the bombs just went whistling straight through 
the envelope and out at the bottom. It was 
out of action for some while. 

The next part of the story is of a raid 
against the dirigibles in their lair. Round 
about midnight, 12.04 to be precise, Lt. J. P. 
Wilson and Fit. Sub. Lt. Mills set out on 
Henry Farmans to bomb the Zeppelin sheds at 
Evere, in Belgium. They were to some extent 
unlucky in. that only the LZ.38 was at home 


STAND FROM UNDER: External manual 
bomb releases were used on the F.E.2b, which 
was the standard medium bomber of the 1914-18 
war. This is obviously the origin of the ex- 
pression “‘ pulling the plug.”’ 
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25 YEARS APART: Above is the air- 
gunner cum bomb-aimer on a Handley-Page 
0/400 and on the right his modern counter- 
part in a Hampden, The external bomb 
sight on the 0/400 is of interest and his 
Lewis gun has the double pan of 97 rounds. 


the London raider blew up and was 
completely burnt out. 

While this good work was going on 
at Evere, Fit. Sub. Lt. Warneford, 
flying a Morane, fell in with LZ.37 
over Bruges. The Zeppelin Com 
mander joined battle ; in fact, he was 
so sure of himself that he even tried 
chasing the Morane. Manceuvrability 
was not one of the virtues of the big 
dirigibles, but they could climb. By 
dint of much patience, and probably 
by a good deal of engine overheating, 
Warneford at last found himself 15oft. 
above the airship at 11,o0oft., and as 
he passed from one end to the other 
of the seven-hundred-foot envelope he 
attacked with six 20 lb. bombs. 
Coincident with dropping his last 
missile the enemy blew up and caught 
fire. The explosion was such that 
Warneford’s Morane was thrown over 
on its back in the process. After 
having got the right way up and 
regained control of his aircraft—no 
slight job in those days of no blind 
flying instruments and precious few 


































instruments of any sort—he 
found that a fuel pipe had 
been broken in the big 
blow-up. This, of course, 
entailed a forced landing 
in enemy territory, where 
he remained for over half 
an hour carrying out re. 
pairs. Even after taking 
off again he was not out of 
his troubles because, not 
only was he lost, but he ran 
into fog until his petrol ran 
out. The final forced Jand- 
ing occurred near Cap Gris 
Nez behind our lines. Warne. 
ford was awarded the V.C. 
for this exploit. 

In February, 1916, when 
night bombing first began to 
be .employed seriously, the 
orders from higher command 
stipulated that not more 
than two machines per 
army were to be allowed 
to attack targets no 





EGGS, NEW LAID AND PRESERVED: All the 
bombs in the photograph above were dropped in 
one night from the F.E.2b’s of No. 149 Squadron 
operating from an aerodrome near St. Omer. 


On the left are modern 250lb. general purpose bombs 
on the special trolleys which incorporate af 
hydraulic jack. 


farther than six miles over the jines. The fist 
show was not very successful. Captains E. D. 
Horsfall and J. E. Tennant, both of No. 4 
Squadron and each solo on a B.E.2c., raided 4 
German aerodrome at Cambrai. Tennant dropped 
seven 20 lb. Hales bombs so low on the hangats 
that he nearly blew himself up in the process— 
his wings were all torn by splinters Horsfall, 
who was doing the big stuff, carried two 112 Ib. 
bombs. Neither of these left the rack when the 
release was pulled, but decided to disengage them- 
selves as Horsfall was approaching his own aefte 
drome. No further night bombing was carried 


THE NIGHT BOmg 
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KEEPING WARM: Although night 
bombing in the early days was not 
carried out from a great height the 
open cockpits were intensely cold. In 
the photograph .below are seen the 
crew of an F.E. wearing electrically 
heated sidcots. They usually either 
burnt a hole somewhere or fused. On 
the right is shown the modern flying 
gear of a Whitley air crew. 





out in March and April (owing to lack of practice and 
shortage of pilots) but practice went on behind our lines 
A side-line in night work which was tried at this time 
was ranging for a siege battery. It failed because the shells 
exploded without any apparent flash 
By November, 1916, it was customary for small numbers 
of machines to go out on favourable nights to bomb dromes, 
railways, dumps and similar targets \ typical instance 
took place during the night of November 14, 1915, when 
ten pilots of No. 18 Squadron went out with bombs on 
roving flights in enemy back areas. They made low attacks 
on stations, moving trains, and transport—machine gun 
ning in addition to bombing the targets. A German aero- 
plane followed two of them home, and when the aerodrome 
had been lighted up in response to their signal, dropped 
four bombs on the drome, fortunately missing the sheds 
To distract attention, a dummy 
drome was laid out, and later the 
same night succeeded in fooling the 
Bosche 
By April, 1917, the employment 
of bombing aeroplanes as an ind 
pendent force came into use, and 
No. 100 Squadron was detailed for 
special night bombing duties. They 
were, at the time, using F.E.2bs, 
and it is interesting to recall that 
two of these F.E.s had 1-pounder 
pom-poms fitted for use against 
special ground targets hese pom 
poms were used at the Battle of 
Ypres, when 70 1 lb. shells were 
fired from an F.E. at enemy trans 
ports The Battle of Ypres was 
fought 26 years ago this month 





MORE EGGS: Above is shown the manner of 
bombing up a Vickers Wellington with 250 Ib. 
G.P. bombs, and on the right the external racks 
of an F.E. are receiving a 65 pounder. The 
little fellow on the left weighed 3,300 Ib. and 
was to have been presented to Berlin by H.P 
V/1500s in 1918 but Fritz called it off. 
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THE NIGHT BOMBER 
(Continued) 





EARLY TWIN: (Left) the Handley 

Page 0/400 which first flew in 

December, 1915. Two Rolls-Royce 

Eagle engines of 360 h.p. each sup- 

plied the power and gross weight was 

13,000 Ib. Top speed was 95 m.p.h. 
at sea level. 


FIGHTER BOMBER: The F.E.2.b. 
was a pusher powered by a 160 h.p. 
Beardmore engine. It first saw service 
as a fighter when it did excellent work 
against the Fokker and finished the 
war as the standard night bomber. 


BERLIN BAROUCHE : (Below) Our first four- 
engined type was the H.P. V/1500. Empty 
weight 16,o0olb.; gross weight 30,o00]b. Its 
maximum speed was 100 m.p.h. and it dis- 
+inguished itself by taking 41 people to 8,oooft. 
The engines were 360 h.p. Rolls-Royce Eagles. 















yet we started this war without a single 
machine using shell-guns for ground strafing or 
any other purpose. One of No. 100 Squadron's 
earliest and most important jobs was the straf- 
ing of Douai aerodrome from which Richt- 
hofen’s famous circus operated. For the loss 
of one F.E. four hangars were destroyed and, 
since it was unlikely in those days that the 
machines were at dispersal points, the damage 
done was probably considerable. No. 10 Squad- 
ron also did some night work at this period 
with their B.E.2es. 

At the same time the Naval Wing were busy, 
operating from Dunkirk. On the nights of 
April 4th, 5th and 6th, Short seaplanes attacked 
the Mole at Zeebrugge with 65-lb. and 520-lb 
bombs. The latter were considered enormous 
at the time. It was noticed during these 
attacks that the German destroyers put to 
sea and dropped anchor a mile or two from 
the shore. A concerted attack was therefore 
carried out on the night of the seventh. The 
Short seaplanes attacked 
at twenty-minute inter- 
vals, their bomb load 
varying from one 520- 
pounder to eight 65- 





TRANSATLANTIC FLYER 
Produced just at the close 
of hostilities, the Vickers 
Vimy showed its worth by 
making the first non-stop 
crossing of the Atlantic 


j rrr 4 wy . A . / 
rams 
é ~~ iloted by the late Sir John 
pi y 
f iN ¥ 7 rans Alcock. Rolls-Royce Eagle 
». 


>|} 
8 wri: engines of 360 h.p. each 
er gave a top speed of 103 
m.p.h. Disposable load was 
5,400 Ib. 
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THE NICHT BOMBER 
(Continued) 








FIRST OF THE PEACE : The Vickers 
Virginia (below) which arrived about 
1922 was a development of the Vimy. 
The engines were 450 h.p. Napier Lions 


giving a top speed of 104 m.p.h. Span ¥ 
86ft. 6in. ; length soft. 7in. Disposable go Ns 
load 7,250 Ib. awe 
ehh GC ERD 


Ss ee 


~~ 


pounders. One carried a 264-lb. bomb plus one weighing 
100 Ib. After dropping their loads machine-gun attacks 
were made on the Mole searchlights. Under cover of this 
diversion, four coastal motor boats, covered by the 
destroyer Falcon, crept quietly to the attack and suc- 
ceeded in sinking the German destroyer G.88 


Multi-engined Types Arrive 


Late in April, 1917, the twin-engined Handley Page 
o/400s began to arrive for the R.N.A.S. These were a 
considerable advance on the Short because of their greater 
power and their ability to carry fourteen 112-lb. bombs as 
against eight 65-pounders. They were first used for day 
attacks, but after some losses their activities were restricted 
tonight work. Thus, for instance, on the night of August 
16th and 17th, 1917, fourteen Handley Pages bombed the 
Tailway sy ste m at Thourout. September 21st saw another 
five tons dropped on the same target, and it was visited 
yet again the next night by nine Handley Pages, which 
dropped a further six tons of hate. Thourout was the 
local Hamm marshalling yard. In August, too, No. 10 
Squadron, equipped with ‘‘ Big Acks’’ (Armstrong Whit- 
worth F.K.8s) were busy night-bombing railways and 
billets in the rear of the German lines 

In the great German offensive of 1918 some very stout 
work was put in by the night-flying squadrons. On the 
night of April 11th, No. 1oz Squadron dropped no less 














TWO MORE HANDLEY 
PAGES : The Hinaidi (above) 
and the Hyderabad at the 
bottom of the page went into 
service in 1925/26. They 
were both developments of the 
civil W.8 used by Imperial 
Airways and differed one from 
the other only in power plants. 
Hinaidi had air-cooled Bristol 
Jupiters of 485 h.p. and 
Hyderabad Napier Lions of 
450 h.p. Span 75ft. Length 
6oft. rin. Maximum speed 
114 m.p.h. 


than 155 bombs on various 
targets and, during the same 
period, No. tor Squadron 
dropped two 112-lb. bombs 
and 184 25-pounders. Pilots were versatile in those days. 
During the Dardanelles campaign, one day and night’s 
work of Fit. Lt. J. W. Alcock, of the R.N.A.S.—who later 
was to be the first pilot to fly the Atlantic non-stop— 
consisted of a fight in the morning (flying a machine which 
he had built himself out of the remains of a Sopwith Camel 
and a Benz engine taken from a captured machine) during 
which he shot down a two-seater, and a night attack on 
the railway at Constantinople, flying a twin-engined Hand 
ley Page 0/400. On this last flight he forced-landed and 
was captured. 

Although the vast majority of the bombs dropped in the 
World War I were o1 the 25-lb. variety, and the 112 
pounder was considered the ordinary “‘big’’ bomb, 
specially heavy ones—even by present-day standards—were 
used against special targets. The Handley Page o/ 400s 
of the Independent Force, which was created after the 
fusion of the R.F.C. and R.N.A.S. in 1018, were each 
capable of carrying one 1,650-lb. bomb. For the Handley 
Page V/1500 bombs weighing 3,300 lb. were made 

The indiscriminate bombing of London decided the 
authorities to give Berlin a taste of its own medicine. The 
type it was intended to use was the four-engine V / 1500 Super 
Handley Page, which had a crew of six and could carry 
thirty 250-lb. bombs. The first machine was made under 
conditions of great secrecy by Harland and Wolffs at Bel- 
fast, but this crashed, and it was not until October of the 
same year that the second prototype was in the air. Two 
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NIGHT 





FIRST AND LAST: On the left is 
the Handley Page Heyford, the last 
of the biplanes, and below is the 
Fairey Hendon, the first of the mono. 
plane night bombers. Both were 
designed to a 1927 specification and 
both had 600 h.p. Rolls Royce Kestre] 
engines. Heyford’s best speed was 
142 m.p.h. at 13,000ft., and the 
Hendon did 156 m.p.h. at 15,o00ft, 


hundred and fifty of these 
were ordered, but by the end 
of the war in November, 
1918, only three were ready 
It will be clear from the 
foregoing that, although a 
number of different types of 
aircraft were used for odd jobs 
at night, the F.E.2b and 
Handley Page o 400 were the 
two types which did the 
majority of the night bomb- 


YET TWO MORE H.P.’s: 
A steel and fabric structure, the 
Harrow (left) filled in the gap 
in 1935 until the moderns 
turned up. The engines are 
Bristol Pegasus XXs and the 
top speed 200 m.p.h. at 10,000 
feet. Hampden (below) is 
shown in an unusual attitude 
with undercarriage and flaps 
down and slots extended. 
Sixty-five m.p.h. was showing 
on the A.S.1. 
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ing during the last war. 
Owing to the financial re- 
cuperation which took effect 
until rearming was badly 
overdue, only four new 
types, all twin-engined biplanes, went into service. The 
first of these was the Vickers Vimy (this was just going 
into production when hostilities ceased in 1918) which was 
destined later to make so many pioneering flights, includ- 
ing the first non-stop crossing of the Atlantic in 1919. Out 
of the same stable came the Virginia, which remained in 
service until well into the nineteen-thirties. Handley Page, 
a name to conjure with where big aircraft are concerned, 
contributed during the same period the Hinaidi and Hyder- 
abad. These were almost identical airframes, but the 
Hinaidi had Bristols and the Hyderabad Napiers. 

An Air Ministry specification, dated 1927, saw the first 
real advance in night bomber design. It produced the 
Handley Page Heyford, and also the first monoplane to 
go into service with the R.A.F. for many years, the Fairey 
Hendon. Both of these were metal structures with fabric 
covering. The Heyford. was the last of the biplanes. The 
policy of classifying machines as day bombers and night 
bombers continued until 1935, when the designations were 
altered to light, medium and heavy bombers ; any of which 
might be used at night. Before the arrival of the modern 
metal types with retractable undercarriages, such as the 
Blenheim, Hampden, Wellington and Whitley, there came 
an interim heavy bomber, the Handley Page Harrow. A 
large proportion of these are still in use for training. 

Coming right up to date there are now on operational 
duties the twin-engined Avro Manchester, the four-engined 
Short Stirling and the Handley Page Halifax. It may be 
assumed that these are all first-class machines for their 
job, but no details of performance or bomb load may be 
published at the moment 


FIRST OFF THE MARK : Produced in several versions—long 
and short nosed—the Bristol Blenheim (right) was already 
flying when rearmament in a hurry became necessary. In 
its various forms it has been produced in thousands and 
has done a first-class job of work. Span 56ft. 4in., height 
gft. roin. Speed of Mk. I, with two Bristol Mercury VIIIs, 
285 m.p.h. The Mk. IV (long nosed) is ten miles an hour 
faster. 
VICKERS UP TO DATE : Right from the outbreak of war 
the Vickers Wellington has proved itself a formidable 
bomber. The geodetic construction gives it a long range 
and the absence of internal stress bearing members enables 
the crew to move around in reasonable comfort. Two 
Bristol Pegasus XVIIIs supply the power and the weight 
when fully loaded is 24,85o0lb. 











LONG-RANGE HEAVY : The A.W. Whitley has carried out 
raids as far apart as Poland and Milan. Originally two radial 
engines were fitted, but Rolls Royce Merlins of 1,000 h.p. are 
now standard. Main dimensions are : Span 84ft., length 7oft. 
6in., height 15ft. Disposable load out of a gross weight of 
Max. speed 245 m.p.h. at 16,250ft. 


26,000 Ib. is 8,500 Ib. 
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FRIEND or FOE? 


A Famous British Biplane Fighter and Its Italian Counterpart 





Gloster Gladiator ; single-seater fighter. Staggered single- 
bay wings of equal span and with rounded tips and cut-outs 
at the centre-section. Radial engine. Enclosed cockpit, 


fixed single-leg undercarriage. Eliptical tailplane, large 
rounded fin and rudder. 


service very early in the present war, being used by 

the A.A.F. squadron which intercepted the first few 
raids over the North of Scotland in 1939. Gladia- 
tors also did yeoman service under extremely difficult 
conditions in Norway, and, more recently, they and their 
pilots have provided an unpleasant surprise for the Duce’s 
Fiats in the Near East. They mount four Browning 
machine-guns: two in troughs alongside the fuselage, syn- 
chronised, and one under each wing in fairings. The 
Fiat Cr 42 has only two synchronised Breda machine-guns 
mounted in troughs on top of the fuselage, which no doubt 
adds to the inferiority complex of the unfortunate Wop 
pilots! Incidentally, some Cr 42s did pay ill-advised 
and costly visits to this country just after Benito decided to 
help the Luftwaffe, but there has been no official news, so 
far as we recall, of this rash experiment having been 
repeated. 

The last of the biplane single-seater fighters, the Gladiator 
is a trim, compact aircraft noted for its manceuvrability. 
When approaching head-on, its wings will be seen to be of 
equal span and to have a moderate dihedral, the outer 
inter-plane struts to be ver- 
tical and the centre-section : 
struts to slope out at angles 
of nearly 45 degrees from the : 
upper part of the rounded 
fuselage. As the single legs 
of the undercarriage (at- 
tached in front of the leading 
edge of the lower wing) make 
a similar angle with the 
underpart of the fuselage, the 
effect is approximately that 
of an ‘‘ X,’’ with the engine 
in the centre. Upper and 
lower wings are, also, the 
same in plan, but the centre- 
section of the former has a 
fairly deep cutaway at the 
trailing edge and a shallow 
one at the leading edge. A : 
side view of the Gladiator : 
shows the pronounced stagger : 
of the wings and a somewhat 
plump but nicely streamlined 
fuselage. The enclosed cock- 


[Peeve in the spring of 1937, the Gladiator saw active 














Fiat Cr 42; single-seater fighter. 
wings, the upper pair being of greater span than the lower 
pair. Radial engine. Open cockpit, fixed undercarriage with 


Unstaggered, single-bay 


Eliptical tailplane, inverted ‘‘U’’-shaped fin and 
rudder. 


spats. 


pit is smoothly faired off towards the tail, and the outlet 
pipes from the exhaust collector-ring curve down from the 
back of the helmeted cowling, and inside the undercarriage 
legs, to a point just below the leading edge of the lower 
wing. The cantilever tailplane is elliptical, and the large 
fin and rudder, which projects well aft of the cutaway 
elevators, is symmetrically rounded. 

The Sea-Gladiator, a slightly modified version used by 
the Fleet Air Arm, can be distinguished in flight by a bulge 
under the fuselage, between the undercarriage legs, where 
a collapsible boat is carried. 

The front view of the Cr 42 shows several features which 
at once distinguish it from the British fighter. The upper 
wings, which have slight dihedral, are of appreciably greater 
span than the lower, which have no dihedral, and the inter- 
plane struts form a series of ‘‘V’’ formations—two large 
ones between the wings and two small ones between the top 
centre-section and the fuselage. - The undercarriage legs, 
which have spats, are almost vertical, and are braced by 
struts running back at an angle to the underside of the 
fuselage. The wings are parallel in plan with evenly 
rounded tips, and have no stagger. 

The fuselage is of similar 
general proportions to that of 
the Gladiator, but has an 
open cockpit. The elliptical 








cantilever tailplane has no 
cutaway on the elevators, 
the rudder portion of the in- 
verted ‘‘U ’’-shaped vertical 
surfaces being on top of the 
fuselage tail. 
Types previously com- 
pared :— 
(1) Hurricane and Me 109. 
(2) Spitfire and He 113. 
(3) Beaufort and Ju 88. 
(4) Lysander and Hs 126. 
(5) Hudson and Me 110. 
(6) Anson and Fw 187. 
(7) Hereford and Do 215. 
(8) Blenheim and He IIK. 
(9) Skua and Ju 87B. 
(10) Swordfish and Ar 95. 
(11) Sunderland and Do 26. 
Next week: Bristol Bom- 
bay and Junkers Ju 86K. 
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position of Yugoslavia must have assumed a 

new importance in the eyes of the Axis powers. 
So long as Germany was in occupation of Rumania only, 
the only line of communication that mattered in Yugo- 
slavia was the waterway of the Danube which flows 
through the north-eastern corner of that State. Apart 
from that relatively short reach of the Danube, the whole 
of the river was in the control of the German military 
machine from the moment Rumania was dominated by 
German troops. The occupation of Bulgaria, however, 
introduced a new problem—that of the lines of com- 
munication afforded by the railways of Yugoslavia. The 
main Berlin-Istanbul railway line runs through Dresden, 
Prague, Vienna, Budapest, Belgrade, Nish, and Sofia. 
From Nish another railway line continues due south to 
Salonika, Larissa and Athens. Moreover, there is an 
important trunk railway from Belgrade to Zagreb, 
thence either through Austria to Munich or across Italy 
to Milan and Turin. Control of these railways would 
provide the German military machine with important 
additional lines of communication and supply, and they 
would place under German control the whole strategic 
railway system of the eastern half of Europe and provide 
the Teutonic military overlords with the last remaining 
internal line of communication from Scandinavia to the 
Near East. 

Overland trunk communications pass through the 
northern and eastern parts of Yugoslavia. Thus, from 
the aspect of German military communications, a section 
of the country similar to occupied France (but reversed, 
with the southern leg on the east side of the country 
instead of the west as in France) is the area upon which 
the eyes of the Axis military commanders must be 
focused. This important railway system runs through 
Yugoslavia at a depth of from 30 to 60 miles from the 
frontier with Austria, Hungary, Rumania and Bulgaria, 
although, at the widest central part of Yugoslavia 
(between Nish and Sombor) the country is 240 miles 
across in a straight line from the land frontiers to the 
Adriatic seaboard. 


ae the German occupation of Bulgaria the 


Strategic Railway System 


The strategic importance of this sector of the country 
is recognised by Yugoslavia in the siting of her armed 
forces. Of eight air regiments of the army air force 
which were embodied prior to the beginning of the Anglo- 
German war of 1939, six were stationed within this 
Strategic zone: one at Zagreb, one at Novisad, one at 
Bela Crkva, one at Zemun, one at Nish and one at 
Skoplie. 

The remaining two air tegiments were stationed at 
Sarajevo and Mostar, the two principal towns on the 
Main transverse railway line running to the Adriatic 
from Brod (on the main line and about midway between 





Belgrade and Zagreb) to Gruz, Dubrovnik and Zelenika, 
hear the entrance to Cattaro Bay. By stationing the 
Tfemaining two air regiments on this transverse com- 
munication line the Yugoslav Higher Command empha- 
sised the importance to Yugoslavia of the main strategic 
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A More Direct Air War Policy Wanted : 
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All Rail Systems Used by Germany 


railway system to which the transverse line is the prin- 
cipal feeder from the seaboard. 

When last I travelled on this railway I found it an 
exceedingly slow means of communication between the 
sea and Sarajevo. The route wound through moun- 
tainous valleys where torrents roared through narrow 
gorges ; the train climbed slowly up the slopes, and on 
the downward stretches was unable to travel fast because 
of the curves and the narrow gauge. The carriages, 
corridorless, could seat only three persons across the full 
width of the compartments, which means that they were 
not. much wider than the rear seat of a largish saloon 
motor car. And it took from the afternoon of one day 
until quite late in the morning of the next day to journey 
from Sarajevo to the station for Dubrovnik. The dis- 
comfort of the journey was compensated by the mag- 
nificence of the scenery when there was light enough 
to see it; never have I travelled by train through such 
beautiful country. 

But beautiful country does not count in war. Speed 
of communications is more important. Thus to the 
Germans the main trunk railway system is of value ; 
even the line from Brod to Sarajevo (which is of stan- 
dard gauge) might be of some use. But the link from 
Sarajevo to the sea is of little or no military importance 
even though its seaboard terminus lies well up the 
Adriatic and faces central Italy. Much the same con- 
siderations must apply to the Allies, to whom the pos- 
session of Cattaro Bay and the port of Gruz could make 
little difference in the main strategy of the war. 


A Crucial Problem 
Strategically, the Yugoslav position is one of great 
difficulty. Allied reinforcements could reach Yugo- 
slavia through the valley of the Vardar, through which 
runs the railway from Athens and Salonika to Skoplije 
and Nish. In places that railway is within 30 miles of 
the Bulgarian frontier, so it could be cut by German 
bombers operating from Bulgaria just as readily as it 
could be cut by British bombers operating from Greece. 
Undoubtedly it would be bombed if either of the major 
contestants in the war were to use it. If the Germans 
did not move through the Vardar valley, but contented 
themselves with the utilisation of the railway line from 
Belgrade through Nish to Sofia, the situation thus created 
would be of grave importance for the Allies; although 
Yugoslavia might be protected from ground war, the 
war in the air might well extend over her territory. 
Here, centred in the Balkans, is one of the crucial 
strategic problems of the whole war. German economy 
and military efficiency is dependent upon internal lines 
of communication and, owing to the size of her military 
effort, Germany must be able to use all such lines or 
be handicapped by refraining from doing so. German 
military necessity knows and acknowledges no laws or 
rights. The Allies are unable by direct military means 
to prevent the domination of the strategic Yugoslav rail- 
way system by Germany ; only Yugoslavia can defend 
her railway system from domination by the German war 
machine, and to do so she must be prepared to defend 











iss 








MARCH 27TH, 1942 








BALKAN BLOCKADE (Continued) 
the whole length of her eastern and northern frontiers— throughout Germany and occupied Europe. Certainly 


a difficult undertaking, especially in the northern plains 
after the Danubian floods have dried up. Yugoslavia 
disposes of an air force of about 500 first-line aircraft 
with an equal or perhaps slightly greater number in 
reserve. Her air strength is thus about two-and-a-half 
times that of Holland, whose air strength was destroyed 
in four days. Can Germany, if she is forced to do so, 
repeat in Yugoslavia what she succeeded in doing in 
Norway, Holland and Belgium? I think the answer 
is that she might succeed in doing it in the strategic 
part of the country which she undoubtedly covets and 
for the same reason—that Allied assistance is difficult 
to provide because of geographic and strategic considera- 
tions. 
Air-Power Will Decide 

To the Allies the possession of the trunk railway sys- 
tem of Yugoslavia does not offer the same advantages 
as it offers to Germany. To the Allies, Yugoslavia 
might become important after the fall of Italy, and thus 
it is important to keep Germany out of Yugoslavia 
while the major war is being waged by the Allies against 
the forces of Italy. But if that is not possible it will 
not matter greatly in the long run. For already the 
major strategy of the war is clear: it is certain that 
the outcome of the war will be decided primarily by 
the air weapon and the application of air power. And 
though this is not to say that the air weapon will neces- 
sarily administer the coup de grace, it does mean that 
without the air weapon in preponderant strength no 
victory, conclusive and final, can be wrested by either 
side from the other. And preponderant strength means 
not numbers alone but quality as well; it means not 
latent strength but strength put forth and wielded with 
effect. 

In this war aircsaft are (and are likely to remain) the 
common denominator, especially in relation to the blows 
already rained and yet to come upon the major terri- 
tories of the belligerents in the United Kingdom and in 
Germany. In other respects the contest between Ger- 
many and the Allies is being waged upon different lines. 
Germany is carrying her war effort along internal lines 
of communication, transporting her trocps and _ their 
supplies by railway, road, river, canal and transport air- 
craft. The Allies are waging their war against Germany 
by means of sea-borne ship transport; ships bring in 
the supplies from overseas to the advanced bases in 
the United Kingdom and from overseas and the United 
Kingdom carry supplies to the other advanced bases in 
the Mediterranean and North-East Africa. 

Partial Blockade Not Enough 

Because there is this vital difference in the method 
of waging the war outside the realm of the air, Germany 
applies all the ingenuity and energy she can spare to 
the task of breaking down the ship-borne supply routes 
of the Allies upon the seas. And against this German 
war operation of paramount importance Britain has 
devoted a large part of her energies to defensive measures 
with the object of preventing Germany from attaining 
success with her attack upon the Allies’ principal lines 
of communication. 

In war it is necessary to do much more than adopt 
defensive measures designed to prevent the enemy from 
achieving success with his strategy. So it should be a 
major part of British policy to smash at the German 
opposite number to our overseas communications, That 
is not the submarine. It is the German transport system 





we have dealt some shrewd blows at German rolling stock 
in railway marshalling yards. We have dealt some 
major blows at oil refineries, synthetic oil plants and oil 
storage tanks. We have laid mines in German inland 
waterways—trivers and canals—and we have attacked 
motor transport factories in Germany and Italy. 

But far more attention appears to have been paid to 
attacks against ports and docks whence German shipping 
(both naval and commercial) issues. 

In other words, we appear still to be more on the 
defensive than the offensive in regard to returning 
German attacks against our transportation lines of com- 
munication. Admittedly we have largely cut German 
overseas shipping and have maintained a useful sea 
blockade by that means ; but this is only a partial block- 
ade, and while the present German hold is maintained 
over Europe, and while there is no war zone in eastern 
Europe (I do not mean south-eastern) it cannot be other- 
wise. This partial blockade is not enough. It must be 
supplemented by a definite attack against the German 
communication system ; an attack which is as continu- 
ously maintained as is the German submarine attack 
against Allied and neutral shipping. That is the real 
counter to the German air and submarine attack upon 
our lines 6f communication. In the main it can be 
carried out only by air, by direct bomb attacks, by the 
dropping of paratroops, by the laying of mines and by 
the unremitting smashing of railway lines, rolling stock, 
roads, road transport, oil supplies, factories making 
transport requirements, and by forcing Germany to 
divert her transport from direct war work to other tasks. 





Retaliatory Attacks 


How is direct German war work to be diverted to 
other tasks? One way is undoubtedly to begin a series 
of retaliatory attacks against cities in Germany without 
regard to the nature of the target attacked but with the 
object of creating the greatest possible destruction in the 
briefest possible time. To achieve their object these 
attacks must be made on a greater scale than the German 
attacks against British cities, and they should be con- 
centrated all round the main transport arteries of road 
and railway within the urban areas. 

The Baltic ports, which have been almost immune 
from attack, ought to be hammered so that supplies from 
Scandinavia and the Baltic are depleted. The trans- 
portation system of south-eastern Europe should be 
attacked wherever it is used by Germany. If the Yugo- 
slav railway system is used by Germany it ought to be 
attacked without delay. The transportation systems of 
Rumania and Bulgaria ought to be damaged. But, I 
suppose, as with other theatres of war, we shall have to 
wait until the German military machine has been placed 
into position for its assault before we strike back, as 
we did in Norway, Holland and Belgium, on disadvan- 
tageous terms. But surely we could make it clear that 
the use of the strategic Yugoslav railway system by 
Germany will be tantamount to an act of war which the 
Allies would be forced to resist by means of air attack 
against the communication system ? Otherwise we 
permit Germany to ignore the rules of war by her sub- 
marine attacks against our shipping and at the same 
time permit her equal freedom of piratical methods om 
shore to further her own communications, We must offset 
the German undersea war against our communications 
by an overhead war against German communications— 
and to do so we need a more direct air war policy. 
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Ur Ame: CP... 


_, . and Down and Down—in the Seat 


A Few Facts and Curiosities 


About Height and "G” Effects 


‘‘A’’ licence aspirants to climb to the dizzy height 

of 6,000ft.-odd before making a spot landing (if 
the instructor happened to be watching) on the aerodrome 
in order to qualify. Possessed of the urge which sent 
Professor Picard up to rather higher levels, I took the 
opportunity of obtaining a new experience and climbed 
almost as high as a Mark I Cirrus Moth would go. 

The desire was a direct reaction of hundreds of circuits 
and landings from an average height of a thousand feet. 
The figure reached was the phenomenal one of 9,o0ooft., 
at which I stalled the Moth and lost so much height that 
I had neither the time nor the money to continue the 
experiment. The mental and physical effects, however, to 
one unaccustomed to such things, except in the slow pro- 
cess of mountain climbing, were remarkable. 

It was a hot, still day with a good deal of ground mist 
and an absolutely cloudless sky. At the time I put 
down a feeling of intolerable loneliness and strong sense 
of unreality to the fact that I had only done three hours 
solo and was still unused to the empty appearance of 
the front seat. Since then I have realised that the strange- 
nesses were very largely due to comparative lack of oxygen 
—the effects of which are very similar to the early stages 
of alcoholic intoxication. The sense of loneliness was 
merely a sublimated’ impression. I found that I was no 
longer particularly interested in anything and had lost 
the sense of danger, and I naturally put these feelings down 
to the fact that the earth was a very long way off. I 
remember trying to work out the effects of height on A.S.I. 
indigations—hence the stall—and finding myself not only 
unable to do so, but not particularly interested. 


Adaptability 

Since that day—I had earache and a headache for 
several hours afterwards because I was foolish enough to 
lose the whole of this prodigious height in a matter of 
seven minutes—I have made myself accustomed to rather 
gteater heights, but the same impressions can be obtained 
at 15,000 and more feet. It is remarkable how the human 
machine becomes used to bad treatment; one can dive 
from 10,o00ft. to ground level and clear the ears with 
a mere swallowing motion. Experienced fighter pilots 
can probably double the height and increase the steepness 
of dive without even that aid to the Eustachian tubes. 

The ears, however, are not fed with oxygen, and the 
feelings which I have described of an amateur attack on 
the stratosphere must still be apparent to the most ex- 
perienced pilots at some particular height. The wretched 
human machine cannot possibly take it indefinitely. Hence 
the fact that fighter pilots are, I believe, fed with oxygen 
more or less from the ground upwards. There would 
obviously be no sense in feeding it suddenly at the height 
at which it is required. Apart from the fact that this 
height varies with individual tastes, it is necessary for 
these pilots to be absolutely on the top line from the 
Moment they icave the ground, and the man with no 
oxygen at even 8,oooft. is going to be less efficient than 
another with such an amenity at the same height. 

Since fighters cannot possibly carry an unlimited amount 
of equipment, somebody should invent—and probably has 
—an oxygen economiser. Both to regulate the amount 
automatically according to height and also to do away 
with the waste products so that the pilot is not breathing 
oxygen and his own exhalations at the same time. With 
most of the air battles taking place at 30,oooft. and more 
such a device may win or lose a private war, and even 
the modern long-range high-altitude fighter cannot carry 
an unlimited supply of oxygen bottles. 

_ Which reminds me that, long ago, in the days when 
it was possible to talk frecly about such things, Farn- 


Q«* a long time ago it was necessary for earnest 





borough or someone produced a decompressor of great 
complication and excellence. For those who don’t know 
a decompressor—divers excluded—I might explain that it 
is (I think) a device by which pilots can, on the ground, 
be given all the impressions of a flight at, say, 20,o00ft. 
without, in fact, leaving the ground. Thus saving a great 
deal of expense in the training of unsuitable pilots who 
might be left to do a useful job of different work 

The decompressor is merely a chamber in which the 
pupil sits while the air pressure is slowly reduced while 
he is required to do a series of exercises to test his reactions 
as the pressure is reduced or the height increased. Oxygen 
supplies do fail. I believe that the results of exercises 
at fairly considerable heights are quite surprising. I know 
that if you go up, say, to 15,ooo0ft. and start to think 
about instrament readings it is almost impossible to do 
so, and at 20,000ft. it is not always possible to distin- 
guish between, say, the oil pressure and the A.S.I, readings 
without a great deal of painful concentration. It simply 
doesn’t appear to matter. ‘‘The oil pressure reading, 
old boy, old boy, is just as good; and anyway, I don’t 
care very much.”’ 


Decompression 

One of the little tests concerned involves leaving one 
pupil outside while the other is decompressed. They are 
both required to carry out the same mental exercises and 
the times are compared at different heights. The man 
outside may laugh as he sees the other struggling to add 
5 and 7 and to divide by 2 at 21,o00ft., but when his 
turn comes the story is very much the same in reverse. 

From what I hear the Farnborough decompressor, 
though an excellent device, is somewhat expensive, and 
I wonder whether a firm specialising in scientific gadget: 
couldn’t redesign the thing and-produce, say, a couple of 
hundred at a reasonable price. Then it would be possible 
for all F.T.S.s, and certainly Operational Training Units, 
to have one in the same way in which each of these now 
has a Link Trainer or two. Incidentally, there was a 
certain amount of silent derision when Mr. Link's instra- 
ment trainer, with its Wurlitzer organ mechanism and its 
funny little aeroplane, first appeared in this country. 
They've proved themselves to be fairly useful and they 
certainly relieve the tedium of bad-weather days. 

A somewhat analogous device might be invented for 
testing pilots’ reactions to the effect of g. The physical 
results of lack of oxygen and increase of g are vaguely 
similar, and the latter effects are far more important in 
their relation to air fighting, since the man who can stand 
the tightest turn may, other things being equal, win an 
individual fight. Needless to say, structural strength has 
increased far beyond the limits of human endurance, though 
some types are so designed that buffeting and forced 
stalling effects in turns beyond 5g or so are so marked 
that there is little point in trying to out-turn an enemy. 
Other tactics or advantages must be brought into action. 

Nevertheless, g is a very important factor at all times, 
and I believe that a good deal of research (undoubtedly 
being carried out) would be worth while. The work should 
start with a study of the human reactions. The results, 
with suggestions, could be passed on to the designers. 
Special air-fighting postures might be devised and the 
position of the pilot’s seat might be reconsidered in rela- 
tion to the c.g.—though I doubt, with my weak scientific 
mind, that the latter can possibly have any bearing on 
the matter. On the one occasion when I rode in the tail 


turret of a Virginia, a series of steep turns made me feel 

even more unhappy than usual, and in that turret one 

couldn’t possibly be farther away from the c.g. 
INDICATOR. 
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Correspondence 


The Editor does not hold himself responsible for the views expressed by correspondents. 


The names and addresses of the writers 


no! necessarily for publication, must in all cases accompany letters. 


AIR versus LIQUID COOLING 
A Battle Between Business Interests? 

WAS most interested in the article by John G. Lee and your 

Editorial comments on Mr. Hunsaker’s ideas. However, | 
personally think the controversy regarding the merits of air- 
cooled versus liquid-cooled engines in America is a small battle 
between big business interests. On one side the established 
engine makers have pinned their faith to the air-cooled engine 
unit, whilst on the other side General Motors, who own the 
Allison Engine Company, are regarded as outsiders in the 
industry; hence many battles of words. 

In passing I would say that there is much controversy 
regarding the merits of the latest American flying perform- 
ance as compared with our own. Would it satisfy the 
American Press and interest the public if the American Eagle 
Squadron in this country were equipped with American planes 
and their British machines transferred to other squadrons? 
Their comments might settle the arguments. I am not con- 
nected with the industry, but am most interested in its 
developments and controversies W. J. LORD 


ASSISTED TAKE-OFF 
Possibilities of an Old Idea 

L URING the last few months a lot has been written in Flight 

concerning assisted take-off, but so far I have seen nothing 
said about the old idea of mounting the loaded aircraft on a 
chassis that rests on rails and, by reducing friction, getting 
increased acceleration. Thus the air-borne speed would be 
reached much more quickly than is at present the case. At 
the end of the take-off run the chassis would, of course, be 
stopped by automatic brakes and the aircraft would be re- 
leased at exactly the same time as the brakes were first 
applied. Ifa set of rails were laid out at the side of the exist- 
ing aerodromes, a much more heavy loading of any given air- 
craft should be possible as it could attain higher speed within 
the confines of the aerodrome concerned. 

May | take this opportunity of repeating my challenge to 
Mr. Pemberton Billing, and ask him again to tell us how his 
slip-wing bomber was to have been produced before 1945, even 
if he had been given carte blanche by the A.M.? 

JOHN V. HEWES. 

{Several years ago Capt. Frank T. Courtney suggested an 
elaboration of this old idea whereby the ‘‘trolley’’ was itself 
propelled by airscrews to increase acceleration One of the 
chief snags, however, was the difficulty of stopping the trolley 
within a reasonable distance after the take-off.—Eb.] 


THE OBSERVER CORPS 
Early Volunteers Sought No Payment 


le who waited to see which 


I reply to ‘‘ Observing Enquirer '’ I would like to say that 
he is evidently one of those peop 

branch of the Home Defence work was going to pay him best 
before trying to join. If he had been as keen in 1937, when 
the Corps was formed as a voluntary body with no mention 
of remuneration, as he now seems to be to join, he would 
have found plenty of vacancies. Those of us who joined before 
September, 1939, had no thought of payment and quite a 
number do not accept it now, for what they considered to be 
their duty OLDTIMER 


Service Entails Sacrifice 

i ig is a pity your correspondent ‘‘ Observing Enquirer ’’ has 

nothing better to do than to raise a mean objection 
against the rate of pay of a loyal body of men who are doing an 
important job of work, not only with manifest efficiency, but 
under conditions of great personal strain The conditions 
governing service with the Observer Corps were not fixed by the 
Observers themselves. Before the outbreak of war, many of 
the members devoted months, or years, of unpaid and un- 
grudging service in an endeavour to attain a high standard of 
efficiency against an emergency such.as the present one. None 


of us expected that ‘‘ payment ’’ would be offered to the part- 
time members under actual service conditions, but even the 





meanest critic could not expect the full-time 48-hour-week meg 
to exist on air alone. 

In his objection to the rate of pay—a1s. 3d. per hour—it is 
difficult to take your correspopdent seriously, for it must be 
obvious to him that many of us could earn considerably more 
than this if the same time and energy were devoted to private 
interests. If he considers the case for a moment, he will realise 
that the much-begrudged 1s. 3d. is subject to Income Tax at 
8s. 6d. in the £ in most instances, thus reducing the rate of 
pay to about 8d. per hour. Further, no complete issue of 
clothing having yet been made, the cost of special weather- 
protective garments, boots, extra meals, etc., and the cost of 
conveyance (where necessary) of the men to and from duty, 
must be borne by the Observers themselves. 

To instance my own case as an example, | have done some 
400 duties since the war commenced and, with few exceptions, 
these have been done bang in the middle of the night, after 
a spell of about 12 hours’ commercial grind in a City office 16 
miles from the Post. If the so-called ‘‘ pay ’’ were to fall below 
1s. 3d. per hour, I should actually be paying the Government 
for the privilege of membership. 

Only a lunatic would barter his sleep and undermine his 
middle-aged constitution for any other cause than love or 
duty. Incidentally, it has become increasingly obvious that 
many men are casting an envious eye towards the Observer 
Corps since it became known that compulsory National Service 
for all was becoming imminent. J. H. MAXFIELD. 


Many Serve at Great Loss 

a is obvious your recent correspondent, ‘‘ Observing En- 

quirer,’’ is not conversant with the full facts and, rightly, 
too, knows little of the Corps business, and certainly less of 
the members’ views of the matter of reimbursement cited in 
his letter. Turn the picture round and look at the other 
side. Whilst there are some members who have become “ full- 
timers,’’ probably as an alternative to unemployment, there 
are also many who patriotically stretched a point and at great 
financial loss committed themselves for the maximum hous 
of duty, which at 9d. an hour (after payment of income tax 
at 8s. 6d. in the £) cannot reconcile your correspondent’s con- 
tention of being ‘‘ highly paid.”’ 

In view of the original official intimation that payment was 
to be in lieu of repayment of expenses and subsistence, allowed 
when members were ‘‘ Special Constables,’’ to be charged 
income tax after 12 months has come as a very great surprise 
and consequently as a practical ground for objection. I for 
one requested to Be relieved of the major part of my duties 
(which, incidently, made some room for such as your corre- 
spondent) and thus devote more time to business and rest, 
which had been affected to the tune of some 3,200 hours in 
the first 16 months of the war. 

As to the inference of costs of this section in the prosecu- 
tion of the war, it will be interesting to learn the value of 
aircraft and personnel saved by the efforts of the Corps at 
some future day, by way of comparison B.M./S.W.¥ 


“ Not Exactly a Garden Party ”’ 

EFERRING to the complaint of ‘‘ Observing Enquirer,” 

may I remind him that a little knowledge is a dangerous 
thing? 

As regards full-time Observers, they are certainly paid at 
the same rate as the A.F.S., but have no uniform and hence 
have to use their own clothes. As full-time members they 
must do approximately 6} hours per day, and in most instances 
have no other source of income. On the question of part 
time Observers, it is true they obtain 1s. 3d. per hour, but 
again there is no uniform supplied, and as most of a part 
time Observer’s duty falls between 8 p.m. and 8 a.m. it is not 
exactly my idea of a garden party. 

It will be seen from the above that the Observers, from 
Commandant downwards, are certainly not gold-diggers, and 
are only concerned with doing a very necessary job loyally 
and well—none objecting to good, clean criticism, but strongly 
resenting petty pin pricks such as those of ‘‘ Observing En 
quirer.”” EDWARD ANDERSON (a Post Observer). 
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PRELOADED STUDS AND BOLTS 


The Importance of Taking Elasticity into Account 


By LT.-COL. J. D. BLYTH, O.B.E., F.R.Ae.S., F.R.S.A. 


HE question of the effect of applying an external 
axial load to a preloaded bolt appears to give rise 
to a certain amount of confused thought, with the 

result that incorrect solutions of the problem are often 
obtained. 

Fig. 1 shows a plate supported at K and L. A bolt 
is passed through a hole in the plate, and the nut is pulled 
up until the reaction at each of the faces DF and GH is 
Pib., that is to say, until the preload is P Ib. 


whence 





L E,A — P\ E,a . 
T-(fepR/EA OO oe 

Now suppose a load W to be applied axially as shown 
in the figure. The downward force on the lower end of 
the bolt is increased by the amount W, and the bolt will 
stretch, reducing the preload to an amount less than P and 
allowing the plate to expand. 

Let P, = the residual preload. 
































If an axial load W is applied as shown it is evident that d,L = the total stretch of the bolt. 
the sum of the reactions at K and L must be increased by d,T = the remaining compression of the plate. 
an amount equal to W. The eficct 
on the reaction at the face DF is 0 4 — 
not so obvious, and it is stated not PF a ‘| a i ao 
infrequently that this reaction is Tt 
unchanged if P is greater than W. ; =) | H 
The proof advanced is that the K S| | # 2 a ; 
reaction at the face GH is reduced T 
to P—W, and therefore the total 
forces acting on the bolt and nut are i 
P upwards and (W + P — W) down- = FIG.1 
wards; and the fact that such a | "ae. 
system of forces satisfies a condition W 
required for the equilibrium of the 
bolt is held by the supporters of 
the theory to show that the proof is correct. : W +P, .. aL P . 4@,T 
In approaching the problem it must be realised that if Now a and = E,. ie 
the bolt and plate were perfectly rigid there could be no (W + P,)L 
preload, since the preload depends for its existence upon Therefore d,L = a 
the storage of strain energy and without elasticity there ° —— 
can be no strain. It is evident, therefore, that the elas- anq AF ws Pr 
ticity of the plate and bolt must be taken into account E,A 
if a correct solution is to be obtained. also L+d,L=T—d,T 
In Fig. 2, let L = unstretched length of bolt. P L E,A — P, E,a 
dl. = amount of stretch. Whence : io (qos) E.A + (vy) 
ps = thickness of plate before compression. Fyrom Sinn id. s r fy 2 
ai = amount of compression. sD E.A —P 
@ = area of cross section of bolt. = = et 
A = area of plate under compression. E+! E,a = Ww + P, 
E, = Young’s Modulus for bolt. h ‘ P.=P W(E,A — P) (vi 
E, = Young’s Modulus for plate. — a" “" Eya + E,A = a 0 


Conside r first the case with preload P only. 
Since E = Stress/Strain, 





P dL P me 4 
a ET and = = Easy 
Whence I = i 
; E,a a - @ 
ial PT . 
and iT = EA ee ee ee ee (it) 


Also, since the dimension BC is common to both plate 
and bolt, 
L+dL=T—dT u es oe -- (iii) 
From (1), (11), and (iii), 


This gives the residual preload for any value of W less 
than W,. 
The reaction at the face DF is equal to the tension in the 


bolt. Calling this F we get 
F=W+P, 
I W(E,a + P) ‘i 
= Ceo OO" Vv 
E,a + EA (vn) 
The preload is totally relieved when P;=0. If Wg is 


the minimum external load required to completely relieve 
the preload, from (vi) we get 
W,= P(E 44 + E,A) 
E,A —P 
Since the preload cannot have a negative value it follows 
that the tension in the bolt and the pressure on the face DF 


(viii) . 
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will be equal to W if W is greater 
than W,. 

It will be seen that the value of Pf 
is so small compared with the value ot 
(E,a + E,A) that for practical purposes 
equations (vi), (vii), and (viii) may be 
simplified to 

















With the initial preload so found fing 


graphicaily the values of P, and F 
when W = 1,200 lbs. 


\, 


\ 








E,a 0.5 X 30 X 108 
/ E,A 1.5 X 20 108 
ie 


From equation (ix) 
P 500 — 3 1,800 
1,700 lb. 

In Fig. 3, with OW and OF as axes, 
draw the line OG to represent the 
equation W F. Along the axis OW 
make OA represent W = 1,800 lb., and 
at A draw the ordinate AB to represent 
500 Ib. Along the axis OF make OC 





P P = i 
i= _ Ea oe - Gx) 
EA** 
' p W 
=P+ EA ~ 
E,a di 
- . E,a ’ 2 ¢ 
and w= P(E + 1) +. ae Ps re - 


The relationship between P, W, F, and P, may be deter- 
mined graphically, a single calculation being sufficient 
to allow the diagram to be drawn, The method is shown 
by the following example. 

Example. 

If a = 0.5 sq. inches, A = 1.5 sq. inches, E, = 30 X 10%, 
and E, = 20 x 10%, find the initial preload required if the 
residual preload is to be 500 lbs. when W is 1,800 Ibs. 


represent P = 1,700 lb. Join CG and 
produce it to meet OW at D, and atD 
draw the ordinate DE to meet OG at E. JoinCE. ThenCD 
represents equation (ix), CE represents equation (x), and OD 
represents W 4. 

Make OH represent W = 1,200 1b., and draw the ordinate 
HKL. Then HK and HL represent the required values 
of P, and F respectively. 

By measurement 


Pp, goo lb., and F 2,100 Ib. 





EXHAUST GAS TURBO BLOWERS 


German Scientists Evolve Special 


Research Equipment 


T is known that considerable development work has been 
going on in Germany on exhaust gas turbo blowers tor 
aircraft engine supercharging. Much of this work is 

being carried out at the German Experimental Station for 
Aeronautics (D.V.L.), and one phase of this development 
is the design of gas turbine wheels. Dr. H. H. Berg, of 
the V.D.I., has been experimenting with methods for 
making temperature measurements on gas turbine wheels 
under conditions of operation at high altitudes, and a brief 
note on Berg’s work was published recently in the V.D.I. 
Zeitschrift. 

One method employed a radiation pyrometer to observe 
temperatures of certain chosen wheels; in the other Berg 
used thermocouples applied to the rotating runners for 
studying the temperature distribution therein. The measur- 
ing range for the usual commercial radiation pyrometer 
does not include temperatures of from 50 to 600 deg. C. 
(122 to r112 deg. F.) occurring in the buckets and wheel 
discs of exhaust gas turbines. A new apparatus was there- 
fore developed and is illustrated in Fig. 1. 

The radiation emanating from a chosen point a is 
reflected by concave mirror h on to a thermopile f through 
an aperture c. The thermal value may then be read by a 
galvanometer 1. The junctions of the sérially arranged 


ae 


” 





oa 





AT) 














oe 





Fig. 2 Arrangement of measuring apparatus with 

thermocouples applied to rotating runners: (a) point of 

measurement, (b) cold junction, (c) copper wires, (d) contact 
disc, (e) contact pincers, (f) multi voltmeter. 




















Fig. 1. Radiation pyrometer 
arrangement: (a) object of 
measurement, (b, c) apertures, 
(d) cooling water efflux, (e) cool- 
ing water influx, (f) thermopile, 
(g) air tube, (h) convex mirror, 
(i) peephole, (k) opening in 
convex mirror, 1} mirror 
galvanometer. 





thermocouples of constantan-manganin are aligned, there 
being eighteen junctions within a length of 6 mm 

The sensitivity of the apparatus requires special pre- 
cautions to avoid extraneous heat influxes, since tempera- 
ture variations of the housing and observation tube, 
observed during preliminary tests, led to errors rhese 
may be eliminated by suitable water cooling. The tem- 
perature balance of the thermopile should occur within two 
seconds. The construction of a suitable concave mirror 
involved some difficulties since gases from the turbine could 
pass intO the apparatus. By blowing air through tube g 
this difficulty was, it is claimed, completely avoided. Ther 
was also some danger of a change in the reflecting power 
of the mirror and a resultant change in the value of the 
reflected radiation of the different metal deposits which 
were tried for the mirror. Rhodium applied in a vacuum 
finally proved to be superior to gold, silver, aluminium, 
etc., when considering its capacity to maintain the value of 
the reflected radiation as well as its stability 

The apparatus was calibrated by measurements on 4 
heated bucket segment, the temperature of whi was 
measured by thermocouples 

In practice, measurements of temperatures taken at pat 
ticular points of turbine wheels for investigating their shape 
and strength can be taken during operation only by means 
of thermocouples attached to rotating runners. Here dif_- 
culties arise, because of the high speeds involved in exhaust 
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gas turbines, in establishing contacts for the current flow 
either by immersion in mercury or by spring-loaded axial 
or radial brushes. A set ot pincers was finally developed 
consisting of copper brushes which were lightly pressed by 
hand against the sides of two discs insulated from each 
other. The pressure is exerted only while measurements 
are being made to avoid overheating the brushes and is 
continued until the galvanometer ceases to rise. This 
method proved satisfactory for speeds up to 22,000 r.p.m. 


A test turbine was provided with a series of nickel-nickel 
chrome thermocouples at points selected as most important. 
Wires c, Fig. 2, were led through tubes of steatite having 
two holes, gathered into a central bore and led to contact 
carrier d. Pincers e were connected to a measuring device 
f. The influence of the housing temperature and the heat- 
ing of the contacts upon the series of thermocouples must 
be given consideration. The installation was continuously 
checked by resistance measurements. 





BOOK REVIEWS 


“Wings of Victory.’ Written and compiled by Ivor Halstead. 
Lindsay Drummond. 6s. 
I this writer could have forgotten that he had ever been in 
Fleet Street and had abjured the temptation to write sensa- 
tional journalese, this would have been a good book. As it is, 
it has merits, for it covers the ground pretty well, explaining 
what the R.A.F. is, what it has done, and how it does it. It 
includes chapters by Charles Gardner and a postcript by J. B. 
Priestley, both of them as good as one would expect. For the 
rest, in some chapters one feels that the author has done good 
service in writing this book, and in others one is merely irri- 
tated by his style and his occasional inaccuracies. Still, the 
amount of information contained makes the book quite worthy 
of a place in one’s war library. 


Flying Model Planes. By Harry McDougall. Lutterworth 

Press. 6s. 

ERE is a book for the boy—of any age from nine to ninety 

—who wants to design, construct and fly his own model 
aircraft. There are, of course, two kinds of model aeroplanes 
which fly; those which are scale models of full-sized aircraft 
and those which are designed specifically for their own flying 
qualities and do not pretend to be a scaled-down copy, in ex- 
ternal appearance, of some familiar military or civil type. 
Mr. McDougall’s book deals exclusively with the latter and, 
in contrast to a number of other books more or less on the 
same lines, it does not presuppose that the reader already 
knows the fundamental principles and has already built and 
flown models. Instead, it really does start at the beginning 
and therefore is just the work for those who are about to take 
up this fascinating hobby. Incidentally, the author stresses 
the fact that the flying model aircraft is not a mere toy. Itisa 
real aeroplane on a miniature scale working on exactly the 
same principles but developed in a different manner. In the 
first chapter he briefly sketches the history of the hobby 
(which goes back farther than that of real aircraft since the 
earliest pioneers first tested their theories with models), follows 
on with a simple and lucid chapter on how a model aircraft 
flies, and then, after explaining the essential characteristics of 
different types of flying model, proceeds to describe in a per- 
fectly straightforward manner the best way to set about the 
job and the best tools to use Various accessories and fittings, 
such as the simple device for allowing a propeller to freewheel 
when the elastic motor is exhausted and so prolong the glide, 
are dealt with. Two successful models—the Whippet and the 
Wren—are fully described, and there are also some valuable 
tips on the actual flying of the finished machines. 
“England Is My Village.’’ By John Llewelyn Rhys. 

and Faber. 6s. 

HE collection of short stories, beginning with the one which 

gives the book its title, is the story of the life of its author, 
John Llewelyn Rhys; not a mere recounting of incidents from 
his brief but brilliant career, but the story of the pattern of 
life as he, an R.A.F. pilot, knew it. In the preface by his 
wife, Jane Oliver, she says, ‘‘ He wanted to fly and. he wanted 
to write. He did both.’ And he did both uncommonly well, 
for “flying played too large a part in his consciousness for 
him to write merely of life in flying terms. He wrote, rather, 
of flying in terms of life."’ And it is just that which gives to 


Faber 


his work a quality that cannot fail to have universal appeal. 
He took his ‘‘ A’ licence at Cardiff in 1934, became a Sgt.- 
pilot in the R.A.F. Reserve in 1935, and ‘‘The Flying 


Shadow" was published in 1936, just when Jane Oliver, of 
tees he had probably never heard, was taking her ‘‘A”’ 
tcence at Carlisle. She, who had also been “‘caught by the 


” 
air, wrote to John Rhys in appreciation of this book ‘‘ which 


They 


‘aught so exactly the terror and loveliness of flight.’’ 





became friends and in that year he was gazetted Acting Pilot 
Officer in the R.A.F. itself. They married in 1939 and by the 
middle of last year he had risen to the rank of Flight 
Lieutenant. They spent the last week-end of July on leave 
in the New Forest, happily discussing his work and the future. 
He went back to duty on the evening of Sunday, August 4th, 
and was killed on active service the next day. ‘‘I cannot feel 
despair that we had so little,’’ writes Jane Oliver, ‘‘ but only 
amazement that we had so much.’’ 

To read this collection of his short stories, the arrangement 
of which his wife completed for him, is to realise that, but for 
the misfortune of war, here was a writer who might one day 
have spoken for his generation 


Television Receiving Equipment. By W. T. 
A.M.1.E.E. Iliffe and Sons Ltd. 8s. 6d. 
HILST developments in television are inevitably held up 

by the present war conditions, it is a subject in which 
many of our readers will be extremely interested, and to these 

Mr. Cocking’s book can be unhesitatingly recommended. In 

his preface the author, who is on the staff of The Wireless 

World, points out that a regular television service is operating 

in the U.S.A. and that, as development will no doubt continue 

in that country, it is highly desirable that interest in the subject 
should not be allowed to lapse in Great Britain, since its theo- 
retical aspects can still be studied. 

As cathode-ray television reception rests on the foundation of 
ordinary wireless theory and practice, it has been treated by 
Mr. Cocking as an extension of wireless technique and should 
therefore not prove too difficult to follow by anyone already 
familiar with modern practice in sound receivers. 

The book explains the principles upon which the modern 
television receiver works, and deals with the design of its 
essential parts. There are also final chapters on faults and 
their remedies and on television servicing. 


Cocking, 


“* The 
Stamford 


**The Cathode Ray Oscilloscope.’" By W. E. Miller 
Wireless and Electrical Trader,’’ Dorset House, 
Street, S.E.1. 2s. net, or 2s. 2d. posted. 

HE cathode ray oscilloscope is one of the most useful pieces 
of modern scientific equipment and can be adapted for 
many diverse purposes in engineering as well as science. The 
principle on which it works 1s to discharge a thin stream of 
electrons at a glass screen coated with a substance which 
fluoresces and becomes visible where the electrons strike it. 

Thus a single bright spot is visible But the stream of 

electrons, being small negative charges of electricity, can be 

bent by the presence to one side of it of a positive or negative 
potential, so altering the position of the spot on the screen. 

If the potential is a varying one such as an alternating current, 

the spot will vibrate and so draw a short straight line on the 

screen, the length of which is a measure of the potential. The 
electron stream can be bent in two directions at right angles 
and various traces can be produced on the screen by applied 
potentials of different voltages, phases and frequencies. If 
one of the applied potentials is a standard one of known pro- 
perties, the properties of the other can be investigated. 
Cathode-ray oscilloscopes are used for tracing faults such 
as hum and distortion in radio work, for determination of the 
octane number of fuels, and for investigation of vibration 
problems. In this latter application a small strain gauge of 
the electrical type is attached to the vibrating part and the 
electrical impulses resulting from the vibration led to.the oscillo- 
scope. Latest application of the oscilloscope in flying is in the 

Sperry Flightray. The uses of the oscilloscope as an aid in radio 

work, and its fundamental mode of operation, are set out in 

this booklet of 28 pages. 
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Royal Air Force and Fleet Air Arm News and Announcements 


Awards Eligibility 

Ras L ATIONS regarding the eligibility for the 

A.F.C., D.F.M., and A.P.M. have 
been at to include officers and men of any 
Air Force raised in the British Empire or our 
Protectorates. Officers and men of the Fleet Air 
Arm who have served with these Air Forces are 
also eligible . 

The most important change is the extension of 
eligibility to foreign officers and men who have 
served in operations with these Air Forces. This 
means that Czech, Polish, Norwegian, French, 
Belgian or Dutch personnel serving with the 
R.A.F will now be given the British decoration 
appropriate to the act of gallantry for which it is 


awarded 
Awards 


HE KING has been graciously pleased to ap 
prove the undermentioned promotion, appoint- 
ments aud awards in recognition of distinguished 
services rendered in operational commands of the 
Royal Air Force :— 
C.B. 

Air Vice Marshal N. H. Borromtey, C.I.E., D.S.0. 

A.F.C. 
Air Vice-Marshal Francis John Linnevt, 0.B.E. 
Air Vice-Marshal G. R. M. Rep, D.S.0., M.C 
Air Vice-Marsbal Richard Ernest Sau, D.F.C. 

Cc 


Act. Air Vice-Marshal G. R. Bromer, D.S.0., 0.B.E. 

Air Commodore Edwin Spencer Goopw A.F.C, 

Group Captain George + 7 LAWSON, MLO 
0.B.E 





Group Captain Robert Hugh Hanmer, M.C. 

Act. Group Captain Geoffrey Roger Cole SPENCER 

Act. Group Captain Francis R. D. Swat, A.F.C. 

Wing Commander Edward Arthur Biake, M.M. 

Wing Commander R. W. M. Crark, D.F.C. 
Wing Commander Lord George Nigel Douctas 
Hamitton, A.F.C., Auxiliary Air Force. 

Wing Commander Maurice Henry Ketty. 

Wing Commander Frank Edward NUTTALL. 

Wing Commander Herbert James Payne. 

Wing Commander Thomas Bain PRICKMAN. 

Wing Commander Alfred Basil WooDHALL. 

Act. Wing Commander H. St. Clair SMALLWoop. 
R.A.F.V.R 


Act. Wing Commander Frank Darker Terprey. 

Squadron Leader Richard Maitland Lonemore. 

Squadron Leader Edward Leslie MaGRaTH. 

Act. Squadron Leader H. Anprewes, R.A.F.V.R 

Act. Squadron Leader St. John Arthur Browne, 
R.A.F.V.R 


Act. Squadron Leader John Currry, A.A.F.R.O. 
Act. Squadron Leader, David A. Smrtu, A.A.F. 
Act. Squadron Leader Harry WALTERS. 
Act. Squadron Leader H. D. Warne, R.A.F.V.R. 
Act. Squadron Leader Harold Weicurt. 
Flight Lieutenant Albert Pace 
Flight Lieutenant James A. Smitu, R.A.F.V.R 
Act. Flight Lieutenant Georce Edward BasHam 
Act. Flight Lieutenant Geoffrey Noel BLake 
Act. Flight Lieutenant George F. CocKeLt. 
Act. Flight Lieutenant Harry Frederick Coox 
Act. Flight Lieutenant George John Downs 
Act. Flight Lieutenant James E. HotLii wet. 
Act. Flight Lieutenant C. A. Jampirn, R.A.F.O 
Act. Squadron Leader C. A. Lewis. R.A.F.V.R. 
Act. Flight Lieutenant William K. Ricuarps 
Flying Officer Arthur Sidney Hucues 
Flying Officer Alexander Martin, R.A.F.V.R 
Act. Fiving Officer Frank THompson, R.A.F.V.R 
Pilot Officer Victor Arthur Grrtins. 
Warrant Officer Samnel Edward Craia 
Warrant Officer Fdwin Thomas Crovcn 
Warrant Officer Sidney Perry 
Warrant Officer Edward Rorerts 
Warrant Officer Charles Horace THoroGoop 
Warrant Officer Bernard West 
Warrant Officer Thomas WuHITstone 
Assistant Section Officer F. Hansury, W.A.A.F 
MiLitary Cross 
Flying Officer Ronald Hawkins. R.A.F.O 
Air Forcr Cross 
Wing Commander Terence Howard Carr, D.F.C 
Squadron Leader Edward Peter William Hutton 
Act. Squadron Leader A. M. Scott, A.A.F. (now 
deceased) 
Flight Lieutenant Brian Osmond HuxTaste. 
Flight Lieutenant Bernard John Rocers 
Flieht Lieutenant Alfred Howard Smytne 
Act Flight Lieutenant Glyn ASHFIELD 
Act. Flicht Lieutenant D. FE. Davies. R.A.F.V.R 
Pilot Officer Harry Reginald Lawson 
MILITARY MEDAL 
Sergeant Robert CUNNINGHAM 
Leading Aircraftman William Alex Harris 
Arr Force Menau 
Flight Serceant George Frederick Heaves 
Sergeant Walter Bartholomew Burapen 
Sergeant Charles George Waite 
Baitisa Empire Mena 
Flight Sergeant (now Warrant Officer) J. F. Brown 
Flight Sergeant Thomas John FireTcHeR 
Flight Sergeant Alexander Duff Gorpon 
Flight Sergeant (now Warrant Offerr) L. O. Hurte 
Flight Sergeant Harry Hatton Kino 
Flight Sergeant William Henry Tregonning Woon 
Act. Plight Sergeant Cyril Ernest CHappte. 
Sergeant Denis Patrick Dovts 





TWO-WAR AIR GUNNER : Fit. Sgt. 
A. .H. Bolton leaving Buckingham 
Palace after receiving the D.F.M. from 
the hands of the King. He served in the 
last war and is now air-gunning at 48. 


Sergeant Frederick John MILLS 
Sergeant Thomas Richard Reap, 
Sergeant Victor George SLATER 
Corporal Peter Douglas ForeMAN. 
Corporal Edward John THompson. 
Leading Aircraftman Gordon Marr STEWART. 

HE KING has been graciously pleased to ap- 

prove the following awards in recognition of 
gallantry displayed in flying operations against the 
enemy :- 

Bark To DISTINGUISHED FLYING Cross. 

Fit. Lt. M. T. St John Patttg, D.F.C., No. 80 
Squadron.—In March, 1941, during an engagement 
over Himara, Fit. Lt. Pattle shot down three 
enemy fighters This courageous and _ skilful 
fighter pilot has now destroyed at least 23 enemy 
aircraft 


R.N.Z.A.F. 


DISTINGUISHED FLYING Cross 

Sqn. Ldr. Michael Frederic ANDERSON, A.A.P., 
No. 604 Squadron.—During the last four months 
this officer has carried out numerous night opera 
tional flights in the course of which he has 
destroyed a Heinkel 111 and probably a Junkers 
88; he has also destroyed another enemy aircraft 
by day. He has displayed the greatest enthusiasm 
and keenness in his efforts to obtain successful 
results in night fighting, and has at all times set 
an example to the pilots under his command 
Act. Fit. Lt. J. E. Proctor, No. 32 vy ° n.— 
This officer bas displayed great skil! as a ghter 
pilot. He has destroyed at least 11 enemy aircrz 
seven of these were shot down While serving wi th 
his squadron in France He has set a splendia 
example. 

BAR TO THE Soot peulaate FLYING MEDAL 
Sgt. D. A. S. McKay, D.F.M., R.A-F.V.R., 
91 Squadron.—This airman “ been almost con 
tinuously employed in active operations since the 
var began uni has des‘royed at least 11 hostile 
aircraft He has consistently maintained a high 
standard of operational efficiency 


DISTINGUISHED FLYING MEDAL 


Sgt. E. W. F. Hewett, N 80 Squadron.—When 
flying alone over the Tepelini area, this airman 
was attacked by five C.R 42 aircraft, three { 
which he shot down, only breaking off the engage 


ummunit i n was expended. Ir 
March, 1941, during an engagement over Himara 
Set. Hewett destroyed four enemy aircraft, bringing 
his total vi¢tories to at least 13 

Set. F. N. Rospertson, No. 261 Squadron.—This 
airman has displayed great gallantry in his many 
recent engagements, often against heavy odds In 
March, 1941, he destroved two enemy aircraft 
bringing his total number of victories to at least 
eight. 


ment when his 








Commendation 
Th« King has also been Brac iously pleased to 
give orders for the publicati the name of 
the undermentioned airmar » London Gazette 
as having received an expression of Commendation 
for brave conduct in connection with Civil De 
fence :—A/C.1 Basil Hexter 


Roll of Honour 


Air Ministry Casualty Communique No. 62. 
HE Air Ministry regrets to announce the fol 
lowing casualties on various dates. The 
next-of-kin have been informed 
KILLED IN ACTION (WHILE FLYING IN OPERA 








TIONS AGAINST THE ENemy).—Sgt. J. H. Eade: 
754504; Set k F Early 904166 Sgt. J. 8& 
Gilders, 741587; Set. S. J. Gardner . 
Sgt. R. H. Gray, 902902; Sgt. F J}. E. Hart 
man, 651654; Sgt. C. E. Hudson 936012: P/® 
J Hutchinson, 89779; Sgt W T. Jackson, 
965101; Sgt. K. Kennard, 942317; P/O. P. W 
Lambert, 82200; Sgt J : 
Set. E. J. Milton, 742851; P/O J. H. Rothwell, 
33576; Set. T. H. M. Simmonds, 553 


454; Set 

D. W. M. Thomas, 903395; Sgt. R. Titchener, 

741126; P/O. L. C. wwf 85947; P/O. L, J 
Winbolt, 42685; F/O G, Wright, 42292 

PREVIOUSLY sabencu MISSING BELIEVED 


KILLED IN ACTION, NOW PRESUMED KILLED & 
AcTion.—Fit. Sgt. G. T. Barker, 56383 LA/C, 
A. C. B. Burgess, 544110; Sgt H. Corcoran, 
519958; Sgt. F. J. P. Dixon, 742124; F/O. LA 
a stone, 40229; Sgt. M. G. Jones, 581185; Sgt 
E ckton, 740005; Sgt. 8S. | ‘ 
536703; Sgt. D. F. Shaller, 746984; P/O. J. © 
Smitheram, 41074; Sgt. R. Sper 6 
Act. Fit. Lt. A. D, Watson, 39249; Sgt. J. D. F. 
Williams, 562632 





PREVIOUSLY REPORTED MISSING, NOW Pre 
SUMED KILLED IN AcTion.—Flt R. Abbott, 
590429; P/O. E. H. Alexander, Sgt. J. G 
Andrew, 746706; Sgt. P. F. 552072 
Set. E. D. Baker, 740057; Sgt K. Bartlett, 
755198; Sgt. J. T. Beesley, 552175; Set. L L 
Benjamin, 751790; Sgt. B M. Bennett, 649294; 


536996; Sgt. J. R. Browning, 
537351; P/O. J. R. Buchanan, 77033; Set. R. W 
563432 P/O. A. 8S. T. Cargill, 43197; 
Cartwright, D.F.M., 741466; 8 
H. F. Chester, nam; Fit. Sgt. ¢ 

564567; Sgt. K. Cooper, 550541; 

Cotton, 742495; F/O. P. A. M. ( 
Sgt. A. G. Curley, 747968; Sgt. S 
551339; Act. Sgt. A. J. Davidec n, 7511 
F. A. G. F. J. De Labouchers Spar ling 
F/O. H. D. 8. Dunford-Wood, 40215; Wing Cdr 
E. C. T. Edwards, 05146; Sgt. N. Emmerson, 
642716; Sgt. ¢ F Fennell, 531039; Fit. Sgt 
G d ‘ord, 562682; Sgt. G P. Gainsford, 
580575; F/O. D. R. Gamblen. 39657: P/O. P. J 
Gard 418400; P/O J. i Gilling 41842; 
Act. Sqn. Ldr. G. W. C. Gleed, 37558: LA/C 





+4 
L. O. Grant, 536339; P/O. H. R. Gunn, 43067; 
Sqn. Ldr. M. Hastings, 33028; Fit. Set. M. W 
Hayman, 564713: Act. Set. B. A }. Henrick 


* 
747704; Set. R. McG. Hettle, 645617; Set. F. C 
Higgins, 580577; Sgt. H. Histon, 510387; P/O 
D. F. 8S. Holbrook, 41703; Sgt. D. B. Hopes, 
741881; P/O. R. A Hopkinson, 70324; P/O. 


R A. Howley 41705; Set A. R. Isherwood, 
550470; Sgt. E. Jones, 566209: Sgt. E. Jones 
Roberts, 580580 Sgt A Kempst 627208 


P/O. M. J. A. Kirdy. 36254; 

caster, 40121; P/O. R. O. Lawry 301; Sgt 
R. M. Livermore, 550254; P/O. J. R. Liogd 
90569; Sgt. N. Longcluse, 747748; P/O. R. F. 


Lumb, 75169; Sgt. R. J. McAllister, 627936; 
F/O. D. C. Maccaw, 36139; L.A/¢ P. J 
McDonnel, 538044; Sgt. D. R. ¢ M ac el agan, 


551673; A/C.1 K. ¢ 24 : 
Middleton, 551824; Sgt. G. A Miles 
P/O. V ( R. Morrison, . & . 
Murchison, 967455; Sgt. J. J. Myers 580910: 
; .. Nixon 5804 37; A/C. J 4 
621150; P/O. R L Patters n, 77529; Sgt. E.R. 
581058; P/O. M. C. Petrie, 40425; Sgt 
W. D. P. Pittar, 580624; P/O. K. N. Rea, 
40260; Sgt. L. H. M. Reece, § A 


tosemond, 533258; Sgt \ I Ww Sammells, 
540079 ; 4 Spencer, D.F.M.. 580466; P/O 
A. F § nm. 42448; Sgt. H. A. Storey, 538835 





P/O. J. J. Tozer. 77983 Set. R. ¥ Tucker 
552711; P/O E. C. J Wakeham, D.F.C.; 41883; 
Act Fit Lt. R. A. Weeks, 37534; Sgt. P. W 
Weightman, 533027: L.A ’¢ P. W n, 514613; 
Set. F. Young > 
PREVIOUSLY REPORTED Mrsstnc, Now RE 
PORTED KiLLED IN AcTIoN.—Sgt. J. G. G. Butler, 
938208 

WouNDEp or INJURED IN Action.—Sqn. Lait 
7. Badger. 33046: Set. D. F r 73934 
zt 4. P. Griffiths 937442: P/O. P. A. Mor 

382: Fit 








87 Lt. J. Paine, 39470; Set. C.A 

ars 748943; Sgt. J. Roberts. 646219; Set 

R. Snape 945624 : Set A N W amson 
9346 

Diep or Wowunnps or Inovureres Received & 
ACTION.—Sgt. A. R. Clough, 746799; P/O. J. J 
Walsh. 92547 

PREVIOUSLY REPORTED WounpDED or INJURED 
IN AcTION, NOW ReporTeED Diep WouNpDs 
or INsURTES RECEIVED IN AcTiION.—Sgt. A. McG 
Grant, 742551: P/O. G. I Sharve 6422 
PrRevViovsty ReportTep Prisoner oF WAR, 
now Reportep Diep or Wounps or INJURIES 
Recetvep tn ActTion.—Set. R. A 49202 
MISSING, BELIEVED KILLED IN AcTION.—Set 

F ! 748343: Sgt. J B. Barclay 
748707 A. Cruickshank, 749336; Set 
Cc. P ware 552544; Sgt. H. C. T. Holmans, 
581388; Sgt. G. Reardon, 967118; P/O. P. EB 
Ronniber 85005; Set. F. G. Roy, 629021; P/O. 

Scorror, 89780; Sgt. P. M. Sr 742581; 

Set O. L. C. Traherne, 940477; P/O. P. G 
Tunstall, 79551; P/O. H. C. P. Turney, 43376; 
Sct. L. Williams, 745357; P/O. J. H. Wybrants, 
79689 

Misstnc.—Sgt. W. N. Abbott, 903156; Set. 
L. H. Adkins, 755932; Sgt. R. A. Angus, 748062; 
P/O. E. H. Atkins, 87661; Sgt. T. E. Barnes 


A.F.M., 511912; Sgt. D. N. Beal, 745653; Set 
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®, Beckett Sgt. A.- W. -R. pa, 


gsove4; Sgt. P. C. Benstead, 800658; Sgt ; 
Bourne, 971466; A/C.1 E. Bradbury, 640214; 
F. W Butler, 529750; Cpl. . Byrne, 
Sgt H. Cowling, 526616; Sgt. S. 
. 744957; Sgt. G. Crowther : 
Date, 776027; Sgt. J. H 
C2-d F. Ps ne ae 

Dove, 89060; Cpl. F. 
A. Flockhart, 
Cpl J. W 


753328; 
Cc 


Gascoyne, 
745285; Sgt. a * 
, 8. F Hellier, 650057 ; 

. Hobden, 745887; P/O. N. Howkins, 
$6415; Cpl. J. S. Hughes, 540628; Cpl. G. W. 
Hant, 567614; Sgt, G. F. Hurworth, Re a i 

E. N. Kelsey, 741557; Act. Fit. Lt. 
Whar, prs 2] - A Maz wel 
t. R 


Gillanders, 
620429; 5 . 


Sgt. W. 

: sevies: 
365515; Sgt. A. H. Paine, 749557; 
86347; Sgt. N. V. Pusey. 

Reed, 627136; Cpl. W. R. 

; A/C.2 C. H. Saunter, 918467; 
Sawyer, 620630; Sgt. H. S. Seward, 
t. G. Simpson, 942030; -Sqn. Ldr. 
Solbe, 34090; P/O. D. A. Stanley, 
D. G. A. Stewart, 41624; Set. 
Stowe, 776394; Sgt. D. Strachan, 
Tattersall, 14154; Sgt. H. Teeton, 

The ympson, 526412; Sgt. J. R. H. 

; Fit. Sgt. J. J. G. Wells, 4156; 
Wilkinson, 42663; F/O. P. F. Willing, 


hy 
. J. 


1090 
Missinc. BeLirvep KILLED ON ACTive SERVICE 
White ENGAGED ON NON-OPERATIONAL FLYING 
yT1es ok ON THE GROUND THROUGH ENEMY 
Action).—A_ C.2 
KILLED ON Active — 
Set Barbour 
rat 999073: Air Vice Marshal € D. 
A.F.C.; F/O, M, K. Brown, 42101; 
Brundall, 81347; Sgt. A. J. Burley, 
PO: A. 8S. Cameron, 83212: L.A/C. 
L. A. Carroll, 1163304; F/O. R. E. Dent, 74670; 
P/O. R. J. Dufty, 86635; Sgt. T. H. Gill, 937429; 
F. Gray, 754476 Sgt. D. G. Grimmett, 
> R. G. Hewlett-Whitaker. 1152146; 
Hyett, 44539: A/C.2 Izzard, 
A'C.2 T. G. Jefferson, 
. Jenkinson, 778347; Set. L 
: Sgt. B. W. Johnson, 754214; Sat. i 
754223; Sgt. . King. 944474; 
Knight. 740617; "A C.2 P. W. Kurk, 
E. H. McBride, 135¢550; Sgt. W. 
; Fit. Sgt. D. L. H. Miles, 516240: 
Moores, 754523; Set. Morrison, 


Bet. J. : 
oe: P/O. H. Mundy, 33573; LA/C. R. F. 
iewman. £27517: Set. R. H. Newman. 915028: 


Op WY Od ers, 549825; L.A/C Cc. Qulson, 
1257324; S¢ A. M Owen. 742226; P/O K. 
Parry-Jones, 89068; Set. V. C Pond. 746722 

Sgt. D. K. Rees, 748248; Fit. Lt. R. N. Sellev. 
DPC... 39689; Set W. A Nek 546061: P/O. 
J. G. Simpsen, 86351; Set. L. W a, 818148; 
LA/C. A. Spenchley. 1252470: P/O. R. Spiers, 
as Sgt. K. Thorpe, 746797; Set. . Williams, 


5. 

Previousty Reportep MIssING, 
KILLED oN AcTiIve Service, Now PrResuMED 
KitLep ON AcTIVE SERVICE.—Sgt. A. N. Dowling, 
§80365: P/O. J. D. T. Pritchard, 41320; A/C.1 
N. F. Williams, 937495. 

Previousty REPORTED MISSING, 
sumeD Kitten on AcTrve SERvVITe.- 

C.2 W. Appleby, 
Ashby, 940345: Cpl. A. Ashley, 
J. E. C. Bardgett, 542802;"L.A/C. 
. 510261- Cpl. J. R. Baxter, 505311; 
Bodden, 525364: A/C.1 T. G. 
; A/C.1 A. Boumphrey 624815; 
R. Broadbent. 614393: Cpl. “H. Clarke. 
Cpl. H. Cocking. £42816; L.A/C. L. 
408226; L.A/C. H. D Derwin, 509271: 
Pidfed. 354733; AvYC.1 J.-E Pothersill, 
Cpl. J. Frost, 505130; L.A/C. 
544145: Cpl. ¢ Golding. 509633: Cpl. 
Grove, 505901; A/C.1 H. C. Gunn, 617121; “cpl 
A. G. Hamilton. 561175: .L.A/C. W. Hardisty, 
544667; A’C.2 F. HW. Hatherley. 904276; Cpl. 
A. F. G. Hoe. 612270; L.A/C. R. A Holland, 
253638; A/C] W. S. Honderwood, 569469; A/C.1 

Humphreys, 639529: L.A/C. J Hutchison, 
357304; Cpl. L. A. Tanson. 619392: A/C 
Jamieson. °67699: Cpl. F. Jov, 

E. Kent. 624350: A/C. M. 
278360; A/C.1 T. D. S Liowd. 
W. E. Lunnun. 977727: A 
629336: LA/C. 8. J a 
J. H. Mawson, 332379: A/C.2 
saee7e:; Cp A V. Moore. 
enre, §09119; L.A/C. J. 
AICI F Part or : 


BELIEVED 


R. Mitchell, 
653337; Cpl. R. 
A. Odgers, 799580; 

. 743143; Cpl. E. Petrie, 358147; 
643721: D. J. Ramsey, 

AiC. E, E , 2545°7- L.A/C. 
ord, 122726; L.A/C. W. Richardson, 
J.B Rodgers. 347547: L.A/C. A G: 
1 H. W. B. Sellick, 701311; 
628225: L.A/C. J. R. Storrar, 

’ A. J. Taylor, 356773; Fit. Set. 
3 1.A/C. H. C. Trahearn, 
Walker, 570036; A/C.1 


A WOUNDED on INsURED on ACTIVE SERVICE.— 
/©.l A. H. W. Chandler, 8¢2860; A/C.2 T. Com- 
wolly, 650361; A/C.2 E. S. Death, 1352421; P/O. 


FOR BRAVERY UNDER FIRE : 

Sergeants Helen Turner (left) ‘and 

Joan Mortimer of the W.A.A.F. who 
have both received the M.M. 


e. ' Don, 81348; Fit. Lt. B. 0. we 37810; 
"Jones, 543197; A/C R. E. Jones, 

1eovss: L.A/C. W. O. Rice, 942489 A/C.2 J. J. 

Smith, 1253936; P/O. A. G. L. Loung, 83507. 

Diep oF Wounps og INsURIES RECEIVED ON 
ACTIVE Seavice.—Fit. Lt. J. C. Boulter, D.F.C., 
37757; Sgt. A. H. 8S. Evans, 741895. 

Diep ONe Active Service.—L.A/C, R. D. G. 
rynt 1293444; P/O. M. . Esplen, 42824; 
A/C. B. ie 1066323; A/C.2 E. Heron, 
1011312: A/C.2 R. B. Hill, 1257417: Fit. Sgt. W 
Ibbotson. 406977; L.A/C. J. Johnston, aenees: 
A/C.2 J. E. Kitchman, 1032326: A/G. 8. R. 
Lount, 1164291; Sgt. D. A. McKenzie, ‘909288: 
Sgt. S. V. Morgan, 975983; A/C.2 H. B. Tobin, 
1067108; A/C.2 H. G. Wetton, 1161986; A/C.2 
K. Williamson, 1168600. 

Missinc, Now Sare.—Fit. Lt. 
R. 8S. Blake, 37274; L.A/C. G. Roskell, 613552; 
Act. Fit Lt. W. P. F. Treacy, 37617 

Previousty Missinc. Now Prisoner or War. 
—Sgt. W. J. Baird, 742402: Set. H. G. Dench 
field. 748168; Sgt. R. 1. Eastwood, 748735; Sgt. 
L. W. Homard, 751195. 


W.A.A.F. 


Active Service.—A/CW.2 G. E. 


PREVIOUSLY 


KILLED ON 
Ellner, 424920 

Diep ON ACTIVE 
Coombe, 420605. 


Royal New Zealand Air Force 


Previousty Rerortep Missinc, Now Pare- 
sumep KILLep In AcTion.—F/O. J. N. Collins, 
39064. 

Missinc.—Sgt. A. M. Brodie, NZ391378; P/O. 

A. J. Falconer; P/O. A. V. Muir, A40195 

KILLED ON AcTIvE Service.—Sgt. N. M. Stran- 
ger, NZ39943. 


South African Air Force 


Missinc.—Major L. A. Wilmot. 


London Gazette 
Royal Air Force 


Air Ministry, 

March 14, 1941. 
General Duties Branch 
The follg. are granted commns. for duration of 
hostilities as on probn. :—Fit. Sgts.: (Feb. 
5) M. L. : . ©. Whitehead, D.F.M.; 
(Feb 12) ‘ : f .F.M.; (Feb. 16) H. J 
Houghton. Sgts. : ‘eb. . H. Hall; (Feb. 17) 
R H. Hughes, D.F.M., A. W. T. Hills; (Feb. 18) 
R. G. Cooke; (Feb. 20) J. D.F.M., 
W. T. Watkins. 


P/O. on ps W. H. E. Fitzearle is confirméd 
in his appt.. and promoted to war substve. rank 
of F/O. { ‘eb. 1). 

The follg. F/Os. 
rank of Fit. Lt.: 
N. M. Thomas, H. Stringer; (Dec. 3, 
Helsby, D. H, Mackay; (Dec. 6, 
Barker, A. B. Mitchell; (Dec. 10, 1940) I. G. O. 
Fenton, D.F.C J. Fenwick, P. W. Hunt, 

.F.C.; (Dec. is.” 1940) A. P. Lines; (Dec. 18, 

Honour; (Dec. 24, 1940) A. J. A 

. 31, 1940) M. M. Fleming, D.F.C., 

°; (Jan. 5) J. B. H, Nicholas; (dan. 19) 

Baxter; (Jan. 14) LL. B. Aitkens; 

_J. Marley; (Feb. 10) P. Gearey; 

" Adams, W. C. Duncan, E. C. 

. * Gray, A. 8. Johnston, A. 8. Mann, 
Ww. . Withers; (Feb. 23) R. A. Craigie; 

(Feb. 27) ¥ D. Mitchell. 

F/O, J. P. V. Nicholls is granted war substve 

rank of Fit. Lt. (Jan. 1). 


Service.—A./CW.2 D. D. 


Unsworth, 


are promoted to war substve. 
—(Sept. 3, 1940) W. N. Lepine, 
1940) R. R. 
1940) D. M 


The ee P/Os. are promoted to war substve. 
rank of oO (Dec. 3, 1940) P. J. B, Griffiths; 
(Nov. 6, 940) G. M. Baird, C. Gaylard, A. J. 
Hill; (Jan. 6) R. E. Ransome; (Jan G. J. 
Grogan; (Feb. 1) W. O, Cramer; (Feb. 10) N. 
Green; (Feb. 18) P. J. Gordon Hall; (Feb, 20) 
C. 8. Brocklebank, A. Darling, T w Gudgeon, 
G. D, F. Herrtage, P. Moller, J. G. Sandison, 
C. 8. Vos; (Feb, 24) H. C yi Azmettong, N 
Bigsby, K. C. D. Dart, M Ky J. C. 3 
Mountiord, P..N. B Parston, 8 yi Rawlins; 
G. Boulton, F..G. Daw; (Mar. 9) 


‘ N.. F. Simpson is transid: to Techoical 
(Apr. 24, 1940). 
nort service commn, of P/O. on probn 
is terminated on cessation of duty 
> comma, of P/O. on probn. G. O. R. Kilner 
is terminated on cessation of duty. (Mar. 7). 
Technical Branch 
The follg. are granted commns 
hostilities as F/Os. on probn. : 
B. E. Dunkley; (Feb. 17) W. A, Lewis 
on probn.:—Fit. Sgt (Feb. 17) H 
Rettig 
The follg. F/Os. sre promoted to war substve 
rank of Fit. Lt.:—(Jan. 20, sen. Aug. 30, 1940) 
G. D. D. Gammack; (Jan. 20, sen. Aug. 23, 19490) 
P. Hall 


for duration of 
W.Os.: (Feb, 1) 
As P/U, 
A. W 


P/O on proba. L. J. Strevens, D.F.M., is pro 
moted to war substve. rank of F/O. on proba. 
(Jan. 1) 

Administrative and Special Duties Branch 

The follg. are granted commns. for duration of 
hostilities as F/Os. on probn ~ Os (Feb. 1) 
H. Beattie; (Feb. 21) A. Cas As P/O. on 
probn Sgt (Feb. 15) J Pr. “Bleck m re As 
Act. P/Os. on probn Fit. Sgt (Feb. 21) C 

Sgt.: (Feb. 7) M. H. 8. Innes Jones 
F/Us, are granted war substve. rank 
—(Dec. 4, 1940) E. W. Mason; (Der. 
). A. K. Igoe; (Jan. 1) 8. H. E 


probn. N. C. 
rank of F/O, on probn 


Jacobs is promoted to 
war substve (Sept. 23, 
1940). 

Equipment Branch 

Sgt. G. Morrison is granted a 
duration of hostilities as Act. P/O 
(Feb. 14). 

The foll Act. P/Os. are graded as P/Os. on 
paw 15, 1940) J. Hf. Phillips; (Jen. 18) 
E B. ughes, N. J. Jones, B H. Miles; 
(Feb. 1) 4 Cc. T. Price, 8. R. Harrison 

F/O. H . B. Burns is promoted to war substve, 
—_ < re Lt. (Sept. 4, 1940) 

F W. G. Banfield is granted war substve. rank 
of Fit Lt. (Dec. 29, 1940) 

The follg. P/Os. are granted = substve. rank 
of F/O. :—tApr. , 1940) H. G A. Brooking; 
(Apr. 24, 1940) E. W. Htcliord (substd. for 
notifn of Oct, 940). 


commn for 
on proba. 


Accountant Branch. 

The follg. are granted commns. for duration of 
hostilities as Act. P/Os. on probn. (Feb, 14):— 
Act. W.0. V A Goodman; Fit. Sgt. P. G. Sawyer; 
Set. G. H. Ea 

The follg. Act. P/Qs.. on probn. are graded as 
P/Os. on probn.:—(Dec. 13, 1940) W. L. Grout; 
(Feb. 15) C. Saunders, G. J. Hill. 

Medical Branch 

F/O. R. J. A. Morris, M.B., Ch.B., is promoted 
to war substve, rank of Fit. Lt. (Feb. 1, sen. Feb. 
1, 1940). 


Princess Mary's Royal Air Force 
Nursing Service 


The follg. Sisters resign their appts.:—(Feb. 20) 
Miss L. 1. Morrison; (Mar. 10) Miss C. J. Bolton. 
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. 1940); (Oct. 16, 1940) E. J. ze (Nov. 1, 1940) Leeson, R. C. McDougall, . E. MeWilliams, 
Royal Air Force Reserve Osten s, isso) G. W. Samuckon; Malpas FJ A. Mott, 0. FS Mure 
Nov. 20, 1940) R O. EB UR * (Nov. 21, 1940) Orton, R. E. Perrott, ¢ ee ar n 
RESERVE OF AIR FORCE OFFICERS. Stilliard; (Nov. 22, 1940) M. C. ©. Turner; F. H. Vowles, W. Weatherhead, rt “cot FE 
General Duties Branch. (Nov. 28, 1940) H. R. Vaughan-Fowler; (Dec. 20, Wright. Cpl : H.D Campbell” I Al o 

Fit. Lt. F. G, Brockman, M.B.E. (R.A.F., Ret.) 1940) J. Hunt, G. J. Harden; (Jan. 17) R. M. Essex. A/C.1: L. J. George. 

is granted a commn. in Class CC as Wing Car. Flower-Melling, F. A. Thompson; (Jan. 20) J. D. Mitchell. 
1, 1939) Freeman, L. Sklan; (Jan. 21) H. K. Kefford, _ Act: P/O. on probn. H. H. piadeice an 
“are promoted to war substve F. W. Russell; (Jan. 27) F. C. Stacey ; . in his appt. and graded as (Jan. 6). 
‘= (Bept. 25, 1940) R. E. Steven- E. M. Bishop; (Feb.~7) A. Dz : P/O. on probn. R. O Blaze is confirmed in 
80 Mar. 8) ‘J. P. Rae ‘ se Davison; (Feb. 11) M. D. Andrews, F. C. ‘Chiches- appt., Nov. 9, 1940, and promoted to war su "4 
=e" ter, M. E. L. Mallowan; (Feb. 13) W. E. Clegg, rank of F/O. (Jan. 24) 
H. N. Ries; (Feb. 14) B. I. Aldous, A. W. on oO. on poeta. J bh is confirmed i 
) 7 ‘od ’ Aspinall, P. B. Blanford, E. B. Bott, W. F. A. his appt. and promoted to war substve ra 
Royal Air Force Volunteer Reserve Chambers, 8S. C. Collins, W. Crighton-Brown, F/O. (Feb. 19). nk @ 
General Duties Branch S 7: J ae Sa _ . pes. . w gueekin, pre follg. Act P/Os. on pr “—— 

. - od oo o t . SS . ». Garlic i. G. Goddard, W. oodyear, s. on probn (Nov. 25. 1940) D +4 
nantes P oo bm wage - rn IH. B Hartford, D.S.C., “ot » F. Henshall, E. M. Harris, (Dec. 12, tee JH. Cc Orr; “Sal 
Doree; (Feb. 21) R.A’ D. Foster, D. St. J. 1, M. Healett, E.’ Northcote, "G. Paterson, 18) P. H.'G. Beckm P 
Gc arty. Sats: (Feb. 6) AC. Carter; (Feb. 13) M.V.O., F. W. Patmore, H. R. 8. Piunbett, Cc. H. F. > G. Curtis, M. J. E. . Hi De Probar 
A McK Fo nll (Feb. 14) J. Dawson: (Feb. 15) Reynolds, A. T. Richardson, R. A Roberts, H, 8. . Fordham, K. Garcke. R. 

2 M tun (Feb 19) W. A. MeVie, R. -G. Sheals, C. L. Smith, H. Travis, H. A. Wilmot ; ¥. H. L, Griffin, R. W. H. Killick, 
W. Oakley, D.F.M., C. M. Gibbons, G. N.' Taylor (Feb. ._§._Clayden, D, W. Gaskell, N. W. Robinson, J. A. Todd, . 
*"D. Tucker, T. A. Warren. L.A/4 ; (Nov. tl. B. P. y, R. Fischel, E R. Godfrey, Ward, J. H. Watson, 7 
940) "HL Secthewas “a. J. W. McBarnet, H. Greenwood, F. B. Hodges, B. L Kearley, J. V. J. A. J. Taylor, .L. 
Ae F. Talent:' (Nov. 17, “1940) J. Martineau; (Feb. 7), J. T. Kells, W. J. Massam; > ¥. E. Bradley; 
Hutchison; Sec “91 ») J.-S. Belton, F. A (Feb. 24) F. Booth, A. Lawton, W. C. pve, J. C, Williams; (Jan. 
Drury, W. A. Thorne: [>) M. Shewell, A. F. Robertson, rte ‘W. Smith Sgt.: (Feb. 1) e,; (Feb. 1) S. W 
R. B. Webster R. A. Whi . E. ’ Wootton T. Gray. As Act. P/Qs. on probn. :—Sgt.: ( ‘ serry, J. W. Hubbard, 
J. D. W. McCallum: - 3) &.. D. Browne, 21) J. D. Sessford.. Chpls.:. (Feb. 21) G. J. , E. J, M. Albert, E 
R. RK. Orchard EF J. Robinson: (Jan 15) R WwW. nell, F. Blackburn, G. P. H. Munro, F.-J. Clyne, : Hampton, A. F 
P- Mackenzie; (Jan. 18) A. E “Clarke, G. A. J. M. Cooper. Ldg. Aircraftman: (Feb. 21) T. E. W. M. Nathan, D.-E. T. f } : 
AE meng A. G. Jesseman PL. F. O'Reilly, MW. James, W. F. K. Elliott, : ’ rote, 0. H, Simpson, A. W. M. Stims n, “D. 
Tilley, C. E. H. Twentyman, A. P F. Walker, May, J. W. Rad K. G. Bell. F. Alder- aytey. : 
K. D. Whisken; (Jan. 19) M. McF. Davis; ton. A/C.1: (Feb, 21) F. H. ., ae. The follg. P/Os. are granted war substve. rah 
(Jan. 25) J. E. McDonald, W. G Shadforth, Williams. A/C.2: (Jan. 18) C. L night of F/O. on dates stated :—(June 11, 1940) R. he 
K. P. Winder; (Jan. 26) P. F. J. Boreham, A. (Feb. 14, 1941) H. W. Roberts, F. F. Stott; Mace, J. L. Bush; (Sept. 7, 1940) J. R. Arm 
Gibson; (Feb. 1) D. Graham-Hogg, W. W. Burton; (Feb. 21) B. Cragg, H. Hutchinson, A. S. Green, = ; 
(Feb. 8) 8, P. Barnard, K. G. W. R. Cotton. ‘ - on probn. A. T. Hanson is transid oe 
9) F. E. Potter; (Feb. 16) P. V. The follg. P/Os. on probn. are confirmed in Administrative and Special Duties Branch (Pele 
A, Puckridge ; (Feb. 17) D. U. Barn- their appts. and promoted to war substve. rank 28). : 
;. Brettell, N. F. Duke, G. T. Hagill, of F/O,:—(Sept. 26, 1940) H. McL. Ferguson; ey Accountant Branch, : 

P. M. Lintott, K. J. McKelvie, J. R. Stoop; (Oct. 5, 1940) F.. Haworth; (Oct. 17, 1940) A. I. , The follg. are granted com for duration of 
(Feb. 22) P. C. Warren. Ruda; (Dec. 7, 1940) H. W. Farmar; (Dec. 12, CoP. Le As i, & Nov. 25, 3 

The follg. P/Os. on probn. are confirmed in their 1940) G. N. C. Nicholls; (Dec.°14, 1940) A. W. i. BP. Lea. 8 “.. # 
appts. and promoted to war substve. rank of Buck ; (Dec. 22, a R. H. Bennett, E. J. Ough; = i oe 


F/O.—(Jan. 7) J. W. Craig; (Jan. 37) H. E. (Dec. 31,1940) F. J. Islip, N. S. McConnell; a 2 
Grellis; (Feb. 4) R. M. Dryden, R, D. Hanbury; (Jan. 10) J. F. R. Martin; (Jan. 20) E. M. potter. TF. Collin Be Bo i Mews I ‘i nae 
(Feb, 10) G. C. N. Cohen; (Feb. 15) J. G. Gill, Lewis. . - H. HH’ Wood LA f : A DD. Bodmas ewart, 
R. N. Rowson, W. W. Russell, D.. L. Small, Act: P/O. on probn. R. A. Pinchen is graded as P/G, on probe. J. Worbes is confirma i hia: 
M. R. C. Thomas. * . on proba. (Feb. 28) (substd. for notiin. of appt. Nov 1940, and pro me ted t war substve, 
P/O. on probn. K. H. Potter*is ¢onfirmed in his eb. 21). . of F/O. (Jan 
appt. (Dec. 10, 1940), and promoted to war The follg. P/Os. are granted war substve. rank of , Ae . probn. are graded as 
substve. rank of F/O. (Feb. 6). F/0O.—(Jan. 29, 1940). F. St. K. Anderson; (Feb. _ ae "y s _ 
The follg. Act. P/Os. on probn..are graded as 14, 1940) E. Swale, D.F.C.; (Feb. 29, 1° - 
P/Os. on probn. (Nov. 30;°1940):—L. D. Britain, Dixon; (April 15, 1940) W. H. McNeilly; 
8S. E. Hill. J. A. T. Longden, P. C. Moody, J. F. 22, 1940) H. Campbell. D.S.0., O.B.E., : . 
Philpott, G. F. Sellick, J. G. St. G. Syms, G. G. (Aug. 27, 1940) R. H. Windsor, T. M. Warden; Darling, I. 
Waddington, E. T. Blevins. (Sept. 19, 1940) W. P. M. Brettell; (Oct. 20, lev. H. B. Reed, 
The follg. F/Os. are promoted to war substve 1940) R. Greenough; (Oct. 29, 1940) A. Lee; Whitehead. 
rank of Fit. Lt.:—(Dec. 5. 1940) E. L. Hancock; (Nov. 5, 1940) W. W. Watson; (Nov. 26, 1940) ’ cal Branch 
(Jan. 1) D. Livingstone-Russell; (Jan. 5) Py F. E. 8. Carter; (Dec. 7, 1940) W. W. Marks; (Dec. The follg. F Os promoted te war rmbt 
Cazenove 11, 1940) W. E. Parnell; (Dec. 21, 1940) I. J. rank of Fit. Lt 1. 1940) M. J 
The follg. P/Os. are promoted to war substve. Pitman; (Dec. 26, 1940) W. J. A. Osburn. . and S., L J Tan. 2) 34 
rank of F/O. :—iSept. 3, 1940) A. 1. 8S. Deben- F/O. G. Rogerson is transid. to General Duties : B.; (J *. P. Warren MB. 
hem; (Nov. 9, 1940) A. R Geddes Branch (Dec. 2). N .8 ee « 30) E. M 
P/O. on probn. T. A. Watson is transfd. to The follg. are transid. to the Technical Branch :— , oh.; { 6) J. H. Of M. 
Administrative and Special Duties Branch (Feb F/O.: (May. 21, 1940) T. F. W. Smith. P/Os. on Th.; v B.Ch.; A. W. H Oakey; 
28) ” probn.: (April 24, 1940) 8S. H. Bonser (since re J. F. Buckmaster, M.R.C.S., L RCP. 
P/O. V. G. Owen-Jones , takes rank and pre- promoted), C. P. Beadon; (May 10, 1940) T. G. Dental Brancl 
cedence as if his appt. as P/O. bore date Nov. 19, Crowder; (June 17, 1940) H. E. Brenack; (Aug. J. Booth, L.D.S., is premoted 
1940. Reduction to take effect from Feb. 1 14, 1940) D. C. Baylis, J. H. Davies; (Sept. 17 substve. rank of Fit. Lt. (July 18, 1940). (Substth 
The commn. of P/O. on probn. D. A. Forbes is 1940) E. A. Davies (Junr.); (Sept. 28, 1940) for notiin, of Dee. 20, 1940 
terminated on cessation of duty (Feb. 16). J. V. S. Brown; (Oct. 2, 1940) F. N. B. Bennett; Cimaieien Meine 
Erratum (Oct. 28, 1940) C. K. Edwards; (Nov. 1, The follg. -are granted commns. for duration 
In notifn. of Feb. 14. concerning P/O. J. Lots W. W._E. Clarke (since promoted) ; ‘Ov. , hostilities with relative ! x 
dail. For Lotsdail read Logsdail. 1940) K. M. Smith, P. R. A son 5 r. 25, 1) Rev. E. St. 
1940) H. Adcock; (Dec. 21, Jones): (Feb 
Technical Branch C. P. Cash, J. A. C. Brown, V. Ud: il. 12) Rev. R. 
The follg. are granted commns. for duration of The follg. P/Os. relinquish their comms. on Rees, B.A 
hostilities as P‘O. on probn:—Warrant_ Officer: . to commns. in the Army :—(Feb. 16) E. A. 
(Feb. 10) H. G. Mugridge, As ae P/Os. on Moore; (Mar. 1) H. Campbell. A i Aj F 
probn.:—Act. Warrant Officers: (Feb. 1) 8S. C The follg. resign their commns. :—(Mar. 5) F/O. 4 U ® 
Curtis; (Feb. 14) J. Ridley. A/C.2: (Feb. 14) F. L. Goodacre; (Feb, 23) P/O. on probn. 8. A. B. UXI lary fur orce 
N. H. Woodward Harries. General Duties Branch 
The fellg. P/Os. on probn. are confirmed in their The commn. of P/O. on probn. R. Gilroy is The follg. F/Os 3 promé ted + 
appts. and promoted to war substve. rank of terminated on cessation of duty. (Mar. 1.) rank of Fit. Lt (Sept 1940) 
:—(Sept 29, 1940) J. H. Bruce; (Nov. 12, aeade J. A. Gillies, P Leceon; (Dee 
y arker; (Dec. 7, 1940) G. W. Futcher; om - . M. E. A. Royce 
1940) H. J. Hart: (Jan. 29) N. F. In notifn. of Nov 12, 1940, concerning | a 8 The follg. P/Os. are pr 
Po well (Feb. 3) R. H. Johns. Elwic, for Elwic reed Elwig rank of F/O. :—(Oct. 2 
H In notifn. of Nov, 28, 1939, concerning A. M (Jan. 4) R. C. Greenlees 


J. Barton-Che ! 3 anted a " 
— a F Fit it en 1) OTs de HE. Bell, for de H.' Bell read De Hauteville ota 


P/O. on+probn. E. M. Smith is promoted to Bell . . . Balloon Brane ch. 
war substve. rank of F/O. on probn. (Sept. 3, The notifn. of Feb. 14 regarding P/O. R. C. P/O. W. Donnison is promoted t 
940). Symondson. should have appeared under heading substve. rank of F/O. (Oct. 1 7. 1940 


Balloon Branch. oe Special 7. 2S “ Administra- The follg. P/Os, are gran ied war “Te30) Je We 
a , p sae Spee . . , ates statec dec 19 ss 
The follg. are granted commns. for duration The notifn. of Feb. 14 concerning 8S. R. y BS S — x. age = 4 Tv F argus 4 

< - hostilities at P/Os. on probn, :—C pis. : (Feb. 13) Chapman should have appeared under heading cas a te lage ". A. 

Baxter, P. J. H. Veale; (Feb. 17) P “Technical Branch,’ and not “ Administrative é Administrative end Reeets —— Pape aid 

We‘ leary (Feb. 18, sen. Nov. 11, 1940) R. H. F. and Special Duties. Branch.” ' = _ a: : yansh 3 le ees — : 
utcher 7 24, i gl 
" . “ Metcorolegical Branch. c 
The folig P . prota. — confirmed The follg. P Os ony peo ; are confirmed in Equipment Bronck bstve. 

their appts. and promoted to war substve. rank &. . a P/O. A. J. Phillir s promoted to war su 

of F/O.—(Feb. 7) C. H. R. Hulbert; (Feb. 12) thele appts. ass = 1906, snd ar vee wy ww rank of F/O Sey Zz 1940). 

Rutty; (Feb. 14) L. E. A. Peachey; (Feb. substve. rank ¢ > — (Nov : ) 
S. Broadhead, P. E. Frost, 8. C. Barrell, noun 5 had 1900) g r: Fi ae, li W ’ A li Ai Force 
© J. Hinnell, A. M. Puckle, R. F. Sandeman, On Prous, FF is. se reese 6 COnErmCeG IB ; ’ y iT 

H. M. Collinson, M. C. Rawlence, D. E. Smith, his appt., Aug. 8, 1940, and promoted to war omen $ UXINGT) 

G. N. Joye, A. E. C. Vanderfelt, F. C. Davis; ae Sa St 0. (0 OR das The follg. are appointed Assist. 3/Os. :—(Feb. 2 

(Feb. 19) M. A. V. Russell; (Feb. 26) J. D. = 5 2. S cmsew Bc mex A/CW.1 E. M. Atkinsor 

Chomley, G. J. Haynes; (Mar. 2) G. McM. Brown; me his appt., Oct. 3, , and pre moted to war A/CW : E. J. Cooper, Cpl 

(Mar. 4) G. P. Pemberton, 8. E. Mann, H E. substve. rank of F/O. (Dec. 4, 1940). L. M. Feeham, A/CW.1 P. D 

Sussman, D. W. G. May. M.C.; (Mar. 5) J. E. Training Branch. P A. Mackintosh, A/CW -7 D a 

Harley; (Mar. 10) E. W. Tarplett; (Mar. 11) w.J le is granted a co n. for duration Cpl, M. Piers-Thomas, A 'C ee 

C. P. Fendick of he stinities Yor service with Air T raining Corps B. M, Stamper, A/CW.1 ° F Webber Cpl. & 
The follg. P/Os, are granied war substve. rank as Act. P/O. on probn. (Feb. 1). Woodmass; (Mar. 1 cw M 


of F/O.:—(Decq 28, 1940) H. Brown, M.C.; A/CW.2 H. F. Hughes 4 cw :. Le. 
(Mar. 1), N.S. Derant = Equigment Branch, A/CW.1 E. D. Leschallas, A/CW.1 I, R Rie 


: The follg re granted «x nos. for duration o s ! Ww 8s P € 
Administrative and Special Duties Branch. hostilities oes Ac * P ~ = pele Keb. 14) a : The tone 2S as ss ali f... ‘x their apne 
The follg. are granted commns. fcr duration of Ww yy Beesley, H A B Bobby Eg. -J. (Nov. 25, 1940) R. M B wiles; (Feb 
hostilities as P/Os. on probn.:—(Oct. 3, 1940) Bunting. A. I. Fowler, W. E. Gee. G. E, C Ashton; (Feb. 18) S. Bone; (Mar. 5) D 
) E. Duncombe (substd. for notifn. of Nov. 12, Grimes, E. H. Harley, H. S. C. Killick, A. C. on accor’* of ill-health 














